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<400> 1 

atg cag ttc gtg aac aag cag ttc aac tat aag gac cct gta aac ggt 
Met Gin Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
15 10 15 

gtt gac att gcc tac ate aaa att cca aac gec ggc cag atg cag ccg 
Val Asp lie Ala Tyr lie Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 

gtg aag get ttc aag att cat aac aaa ate tgg gtt att ccg gaa cgc 
Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro Glu Arg 
35 40 45 

gat aca ttt acg aac ccg gaa gaa gga gac ttg aac ccg ccg ccg gaa 
Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 

gca aag cag gtg cca gtt tea tac tac gat tea acc tat ctg age aca 
Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 

gac aac gag aag gat aac tac ctg aag gga gtg acc aaa tta ttc gag 
Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
• 85 90 95 

cgt att tat tec act gac ctg ggc cgt atg ctg ctg acc tea ate gtc 
Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 
100 105 110 

cgc gga ate cca ttt tgg ggt ggc agt acc att gac acg gag ttg aag 
Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 



48 



96 



144 



192 



240 



288 



336 



384 
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gtt att gac act aac tgc att aac gtg ate caa cca gac ggt age tac 432 

Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 135 140 

aga tct gaa gaa ctt aac etc gta ate ate ggg ccc tec gcg gac att 480 
Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 

ate cag ttt gag tgc aag age ttt ggc cac gaa gtg ttg aac ctg acg 528 
He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 

cgt aac ggt tac ggc tct act cag tac att cgt ttc age cca gac ttc 576 
Arq Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 

acg ttc ggt ttc gag gag age ctg gag gtt gat acc aac ccg ctg ttg 624 
Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

ggt gca ggc aag ttc gca act gat cca gcg gtg acc ctg gca cac gag 672 
Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 * ^ 215 220 

ctg ate cac gcc ggt cat cgt ctg tat ggc att gcg att aac ccg aac 
Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 

cgc gtg ttc aag gtt aac acc aac gcc tac tac gag atg agt ggt tta 
Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 

gaa gta age ttc gag gaa ctg cgc acg ttc ggt ggc cat gat gcg aag 
Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 



aaa ttt gat aag tta tac aaa atg tta aca gag att tac aca gag gat 
Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr Glu Asp 
340 345 350 

aat ttt gtt aag ttt ttt aaa gta ctt aac aga aaa aca tat ttg aat 
Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 

ttt gat aaa gcc gta ttt aag ata aat ata gta cct aag gta aat tac 
Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val Asn Tyr 
370 375 380 

aca ata tat gat gga ttt aat tta aga aat aca aat tta gca gca aac 
Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 



720 



768 



816 



ttt ate gac age ttg cag gag aac gag ttc cgt ctg tac tac tac aac . 864 
Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

aag ttt aaa gat att gca agt aca ctg aac aag get aag tec att gtg 912 
Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 300 

ggt acc act get tea tta cag tat atg aaa aat gtt ttt aaa gag aaa 960 
Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 

tat etc eta tct gaa gat aca tct gga aaa ttt teg gta gat aaa tta 1008 
Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 



1056 



1104 



1152 



1200 
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385 390 395 400 

ttt aat ggt caa aat aca gaa att aat aat atg aat ttt act aaa eta 1248 
Phe Asn Gly Gin Asn Thr Glu lie Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 

aaa aat ttt act gga ttg ttt gaa ttt tat aag ttg eta tgt gta aga 1296 
Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 

ggg ata ata act tct aaa act aaa tea tta gat aaa gga tac aat aag 1344 
Gly lie He Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
435 440 445 

gca tta aat gat tta tgt ate aaa gtt aat aat tgg gac ttg ttt ttt 1392 
Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp Asp Leu Phe Phe 
450 ~ 455 460 



agt cct tea gaa gat aat ttt act aat gat eta aat aaa gga gaa gaa 
Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465 470 475 480 



gat tta ata caa caa tat tat tta ace ttt aat ttt gat aat gaa cct 
Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
500 505 510 



caa tta gta tat gat ttt acc gat gaa act age gaa gta agt act acg 

Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
610 615 620 

gat aaa att gcg gat ata act ata att att cca tat ata gga cct get 

Asp Lys He Ala Asp He Thr He He He Pro Tyr He Gly Pro Ala 

6 25 630 635 640 



1440 



att aca tct gat act aat ata gaa gca gca gaa gaa aat att agt tta 1488 
He Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn He Ser Leu 
485 490 495 



1536 



gaa aat att tea ata gaa aat ctt tea agt gac att ata ggc caa tta 1584 
Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He Gly Gin Leu 
515 520 525 

gaa ctt atg cct aat ata gaa aga ttt cct aat gga aaa aag tat gag 
Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
530 535 540 

tta gat aaa tat act atg ttc cat tat ctt cgt get caa gaa ttt gaa 
Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe Glu 
545 " 550 555 560 

cat ggt aaa tct agg att get tta aca aat tct gtt aac gaa gca tta 
His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
565 570 575 

tta aat cct agt cgt gtt tat aca ttt ttt tct tea gac tat gta aag 
Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
580 ~~ 585 590 



1632 



1680 



1728 



1776 



aaa gtt aat aaa get acg gag gca get atg ttt tta ggc tgg gta gaa 1824 
Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
595 600 605 



1872 



1920 



tta aat ata ggt aat atg tta tat aaa gat gat ttt gta ggt get tta 1968 
Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
645 650 655 
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ata ttt tea gga get gtt att ctg tta gaa ttt ata cca gag att gca 
He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu He Ala 
660 665 670 

ata cct gta tta ggt act ttt gca ctt gta tea tat att gcg aat aag 
He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala Asn Lys 
675 680 " 685 



2016 



2064 



gtt eta ace gtt caa aca ata gat aat get tta agt aaa aga aat gaa 
Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg Asn Glu 
690 695 700 



2112 



aaa tgg gat gag gtc tat aaa tat ata gta aca aat tgg tta gca aag 
Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu Ala Lys 
70S 710 715 720 



2160 



gtt aat aca cag att gat eta ata aga aaa aaa atg aaa gaa get tta 
Val Asn Thr Gin lie Asp Leu He Arg Lys Lys Met Lys Glu Ala Leu 
725 730 735 



2208 



gaa aat caa gca gaa gca aca aag get ata ata aac tat cag tat aat 
Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin Tyr Asn 
740 745 750 



2256 



caa tat act gag gaa gag aaa aat aat att aat ttt aat att gat gat 
Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He Asp Asp 
755 760 765 



2304 



tta agt teg aaa ctt aat gag tct ata aat aaa get atg att aat ata 
Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He Asn He 
770 775 780 



2352 



aat aaa ttt ttg aat caa tgc tct gtt tea tat tta atg aat tct atg 
Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785 790 795 800 



2400 



ate cct tat ggt gtt aaa egg tta gaa gat ttt gat get agt ctt aaa 
He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
805 810 815 



2448 



gat gca tta tta aag tat ata tat gat aat aga gga act tta att ggt 
Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu He Gly 
820 825 830 



2496 



caa gta gat aga tta aaa gat aaa gtt aat aat aca ctt agt aca gat 
Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
835 840 845 



2544 



ata cct ttt cag ctt tec aaa tac gta gat aat caa aga tta tta tct 2592 
He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser 
850 855 860 

aca ttt act gaa tat att aag taa 2616 
Thr Phe Thr Glu Tyr He Lys 



865 



870 



<210> 2 

<211> 871 

<212> PRT 

<:213> Clostridium botulinum 



<400> 2 

Met Gin Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1 5 10 15 
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Val Asp He Ala Tyr lie Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 



Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro Glu Arg 
35 40 45 

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 ~ 60 



Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 



Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 

Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser lie Val 
100 105 110 

Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 

Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 135 140 

Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 



He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 

Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 



Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 



Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 

245 250 255 

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 



Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
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275 280 285 

Lys Phe Lys Asp lie Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 300 

Glv Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 

Tvr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr Glu Asp 
340 345 350 

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 

Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val Asn Tyr 
370 375 380 

Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Ash Leu Ala Ala Asn 
385 390 395 400 

Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr Lys Leu 
405 . 410 415 

Lvs Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 * 425 430 

Gly He He Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
435 440 445 

Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp Asp Leu Phe Phe 
450 455 460 

Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465 470 475 480 

He Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn He Ser Leu 
485 490 495 

Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
500 505 510 

Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He Gly Gin Leu 
515 520 525 

Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
530 535 540 
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Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe Glu 
545 550 555 

His Gly Lys Ser Arg lie Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
565 570 575 

Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
580 585 590 

Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
595 600 605 

Gin Leu val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
6X0 " 615 620 

Asp Lys lie Ala Asp He Thr He - He ile Pro Tyr He Gly Pro Ala 
625 630 635 640 

Leu Asn Ile Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
645 650 655 

lie Phe Ser Gly Ala Val He Leu Leu Glu Phe Ile Pro Glu Ile Ala 
660 665 670 

Ile Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr lie Ala Asn Lys 
675 680 685 

Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg Asn Glu 
690 695 700 

Lys Trp Asp Glu Val Tyr Lys Tyr lie Val Thr Asn Trp Leu Ala Lys 
705 710 715 

Val Asn Thr Gin Ile Asp Leu Ile Arg Lys Lys Met Lys Glu Ala Leu 
725 730 735 

Glu Asn Gin Ala Glu Ala Thr Lys Ala He Ile Asn Tyr Gin Tyr Asn 
740 745 7 

Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn Ile Asp Asp 
755 760 76 5 

Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met Ile Asn Ile 
770 77 5 780 

Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785 790 

He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
805 810 815 
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Asp Ala Leu Leu Lys Tyr lie Tyr Asp Asn Arg Gly Thr Leu lie Gly 
820 825 830 

Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
835 840 845 

He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser 
850 855 860 



Thr Phe Thr Glu Tyr He Lys 
865 870 



<210> 3 

<211> 2685 

<212> DNA 

<213> Clostridium botulinum 



<220> 

<221> CDS 

<222> (1) . . (2685) 



qqa tec cca gga att cat atg acg teg acg cgt ctg cag aag ctt eta 4 8 

Gly Ser Pro Gly He His Met Thr Ser Thr Arg Leu Gin Lys Leu Leu 
1 5 10 15 

gaa ttc gag etc ccg ggt acc atg gag ttc gtg aac aag cag ttc aac 
Glu Phe Glu Leu Pro Gly Thr Met Glu Phe Val Asn Lys Gin Phe Asn 
20 25 30 

tat aag gac cct gta aac ggt gtt gac att gee tac ate aaa att cca 
Tyr Lys Asp Pro Val Asn Gly Val Asp He Ala Tyr He Lys He Pro 
35 40 45 

aag tac ggc cag atg cag ccg gtg aag get ttc aag att cat aac aaa 
Lys Tyr Gly Gin Met Gin Pro Val Lys Ala Phe Lys He His Asn Lys 
50 " 55 60 

ate taq gtt att ccg gaa cgc gat aca ttt acg aac ccg gaa gaa gga 
He Trp Val He Pro Glu Arg Asp Thr Phe Thr Asn Pro Glu Glu Gly 
65 *" 70 75 80 

qac ttg aac ccg ccg ccg gaa gca aag cag gtg cca gtt tea tac tac 
Asp Leu Asn Pro Pro Pro Glu Ala Lys Gin Val Pro Val Ser Tyr Tyr 
85 90 95 

qat tea acc tat ctg age aca gac aac gag aag gat aac tac ctg aag 
Asp Ser Thr Tyr Leu Ser Thr Asp Asn Glu Lys Asp Asn Tyr Leu Lys 
100 105 HO 

qga gtg acc aaa tta ttc gag cgt att tat tec act gac ctg ggc cgt 
Gly Val Thr Lys Leu Phe Glu Arg He Tyr Ser Thr Asp Leu Gly Arg 
115 120 125 

atg ctg ctg acc tea ate gtc cgc gga ate cca ttt tgg ggt ggc agt 
Met Leu Leu Thr Ser He Val Arg Gly He Pro Phe Trp Gly Gly Ser 
130 135 140 

acc att gac acg gag ttg aag gtt att gac act aac tgc att aac gtg 
Thr He Asp Thr Glu Leu Lys Val He Asp Thr Asn Cys He Asn Val 



96 



144 



192 



240 



288 



336 



384 



432 



480 
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145 150 155 160 

ate caa cca gac ggt age tac aga tct gaa gaa ctt aac etc gta ate 528 
He Gin Pro Asp Gly Ser Tyr Arg Ser Glu Glu Leu Asn Leu Val He 
165 170 175 

ate ggg ccc tec gcg gac att ate cag ttt gag tgc aag age ttt ggc 576 
He Gly Pro Ser Ala Asp He He Gin Phe Glu Cys Lys Ser Phe Gly 
180 185 ^ 190 

cac gaa gtg ttg aac ctg acg cgt aac ggt tac ggc tct act cag tac 624 
His Glu Val Leu Asn Leu Thr Arg Asn Gly Tyr Gly Ser Thr Gin Tyr 
195 200 " 205 

att cgt ttc age cca gac ttc .acg ttc ggt ttc gag gag age ctg gag 672 
He Arg Phe Ser Pro Asp Phe Thr Phe Gly Phe Glu Glu Ser Leu Glu 
210 215 220 

gtt gat ace aac ccg ctg ttg ggt gca ggc aag ttc gca act gat cca 720 
Val Asp Thr Asn Pro Leu Leu Gly Ala Gly Lys Phe Ala Thr Asp Pro 
225 230 235 240 

gcg gtg acc ctg gca cac gag ctg ate cac gec ggt cat cgt ctg tat 768 
Ala Val Thr Leu Ala His Glu Leu He His Ala Gly His Arg Leu Tyr 
245 250 255 

ggc att gcg att aac ccg aac cgc gtg ttc aag gtt aac acc aac gee 816 
Gly He Ala He Asn Pro Asn Arg Val Phe Lys Val Asn Thr Asn Ala 
260 265 270 

tac tac gag atg agt ggt tta gaa gta age ttc gag gaa ctg cgc acg 864 
Tyr Tyr Glu Met Ser Gly Leu Glu Val Ser Phe Glu Glu Leu Arg Thr 
275 280 285 

ttc ggt ggc cat gat gcg aag ttt ate gac age ttg cag gag aac gag 912 
Phe Gly Gly His Asp Ala Lys Phe He Asp Ser Leu Gin Glu Asn Glu 
290 295 300 

ttc cgt ctg tac tac tac aac aag ttt aaa gat att gca agt aca ctg 960 
Phe Arg Leu Tyr Tyr Tyr Asn Lys Phe Lys Asp He Ala Ser Thr Leu 
305 310 315 320 

aac aag get aag tec att gtg ggt acc act get tea tta cag tat atg 1008 
Asn Lys Ala Lys Ser He Val Gly Thr Thr Ala Ser Leu Gin Tyr Met 
325 330 335 

aaa aat gtt ttt aaa gag aaa tat etc eta tct gaa gat aca tct gga 1056 
Lys Asn Val Phe Lys Glu Lys Tyr Leu Leu Ser Glu Asp Thr Ser Gly 
340 345 350 

aaa ttt teg gta gat aaa tta aaa ttt gat aag tta tac aaa atg tta 1104 
Lys Phe Ser Val Asp Lys Leu Lys Phe Asp Lys Leu Tyr Lys Met Leu 
355 360 365 

aca gag att tac aca gag gat aat ttt gtt aag ttt ttt aaa gta ctt 1152 
Thr Glu He Tyr Thr Glu Asp Asn Phe Val Lys Phe Phe Lys Val Leu 
370 375 380 

aac aga aaa aca tat ttg aat ttt gat aaa gee gta ttt aag ata aat 1200 
Asn Arg Lys Thr Tyr Leu Asn Phe Asp Lys Ala Val Phe Lys He Asn 
385 390 395 400 

ata gta cct aag gta aat tac aca ata tat gat gga ttt aat tta aga 1248 
He Val Pro Lys Val Asn Tyr Thr He Tyr Asp Gly Phe Asn Leu Arg 
405 410 415 
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aat aca aat tta gca gca aac ttt aat ggt caa aat aca gaa att aat 1296 
Asn Thr Asn Leu Ala Ala Asn Phe Asn Gly Gin Asn Thr Glu lie Asn 
420 425 430 

aat atg aat ttt act aaa eta aaa aat ttt act gga ttg ttt gaa ttt 1344 
Asn Met Asn Phe Thr Lys Leu Lys Asn Phe Thr Gly Leu Phe Glu Phe 
435 440 445 

tat aag ttg eta tgt gta aga ggg ata ata act tct aaa act aaa tea 13 92 

Tyr Lys Leu Leu Cys Val Arg Gly lie lie Thr Ser Lys Thr Lys Ser 
450 455 460 

tta gat aaa gga tac aat aag gca tta aat gat tta tgt ate aaa gtt 1440 
Leu Asp Lys Gly Tyr Asn Lys Ala Leu Asn Asp Leu Cys lie Lys Val 
465 470 475 480 

aat aat tgg gac ttg ttt ttt agt cct tea gaa gat aat ttt act aat 1488 
Asn Asn Trp Asp Leu Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn 
485 490 495 

gat eta aat aaa gga gaa gaa att aca tct gat act aat ata gaa gca 1536 
Asp Leu Asn Lys Gly Glu Glu lie Thr Ser Asp Thr Asn lie Glu Ala 
500 505 510 

gca gaa gaa aat att agt tta gat tta ata caa caa tat tat tta ace 1584 
Ala Glu Glu Asn lie Ser Leu Asp Leu lie Gin Gin Tyr Tyr Leu Thr 
515 520 525 

ttt aat ttt gat aat gaa cct gaa aat att tea ata gaa aat ctt tea 1632 
Phe Asn Phe Asp Asn Glu Pro Glu Asn lie Ser lie Glu Asn Leu Ser 
530 535 540 

agt gac att ata ggc caa tta gaa ctt atg cct aat ata gaa aga ttt 1680 
Ser Asp lie lie Gly Gin Leu Glu Leu Met Pro Asn lie Glu Arg Phe 
545 550 555 560 

cct aat gga aaa aag tat gag tta gat aaa tat act atg ttc cat tat 1728 
Pro Asn Gly Lys Lys Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr 
565 ' 570 575 

ctt cgt get caa gaa ttt gaa cat ggt aaa tct agg att get tta aca 1776 
Leu Arg Ala Gin Glu Phe Glu His Gly Lys Ser Arg lie Ala Leu Thr 
580 585 590 

aat tct gtt aac gaa gca tta tta aat cct agt cgt gtt tat aca ttt 1824 
Asn Ser Val Asn Glu Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe 
595 600 605 

ttt tct tea gac tat gta aag aaa gtt aat aaa get acg gag gca get 1872 
Phe Ser Ser Asp Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala 
610 615 620 

atg ttt tta ggc tgg gta gaa caa tta gta tat gat ttt ace gat gaa 1920 
Met Phe Leu Gly Trp Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu 
625 630 635 640 

act age gaa gta agt act acg gat aaa att gcg gat ata act ata att 1968 
Thr Ser Glu Val Ser Thr Thr Asp Lys lie Ala Asp lie Thr lie He 
645 650 655 

att cca tat ata gga cct get tta aat ata ggt aat atg tta tat aaa 2016 
He Pro Tyr He Gly Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys 
660 665 670 



gat gat ttt gta ggt get tta ata ttt tea gga get gtt att ctg tta 
Asp Asp Phe Val Gly Ala Leu He Phe Ser Gly Ala Val He Leu Leu 



2064 
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675 680 685 

gaa ttt ata cca gag att gca ata cct gta tta ggt act ttt gca ctt 2112 
Glu Phe lie Pro Glu lie Ala lie Pro Val Leu Gly Thr Phe Ala Leu 
690 695 700 

gta tea tat att gcg aat aag gtt eta acc gtt caa aca ata gat aat 2160 
Val Ser Tyr He Ala Asn Lys Val Leu Thr Val Gin Thr He Asp Asn 
705 710 715 720 

get tta agt aaa aga aat gaa aaa tgg gat gag gtc tat aaa tat ata 2208 
Ala Leu Ser Lys Arg Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He 
725 730 735 

gta aca aat tgg tta gca aag gtt aat aca cag att gat eta ata aga 2256 
Val Thr Asn Trp Leu Ala Lys Val Asn Thr Gin He Asp Leu He Arg 
740 745 750 

aaa aaa atg aaa gaa get tta gaa aat caa gca gaa gca aca aag get 23 04 

Lys Lys Met Lys Glu Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala 
755 760 765. 

ata ata aac tat cag tat aat caa tat act gag gaa gag aaa aat aat 23 52 

He He Asn Tyr Gin Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn 
770 775 780 

att aat ttt aat att gat gat tta agt teg aaa ctt aat gag tct ata 2400 
He Asn Phe Asn He Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He 
785 790 795 800 

aat aaa get atg att aat ata aat aaa ttt ttg aat caa tgc tct gtt 2448 
Asn Lys Ala Met He Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val 
805 810 815 

tea tat tta atg aat tct atg ate cct tat ggt gtt aaa egg tta gaa 2496 
Ser Tyr Leu Met Asn Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu 
820 825 830 

gat ttt gat get agt ctt aaa gat gca tta tta aag tat ata tat gat 2544 
Asp Phe Asp Ala Ser Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp 
835 840 845 

aat aga gga act tta att ggt caa gta gat aga tta aaa gat aaa gtt 2592 
Asn Arg Gly Thr Leu He Gly Gin Val Asp Arg Leu Lys Asp Lys Val 
850 855 860 

aat aat aca ctt agt aca gat ata cct ttt cag ctt tec aaa tac gta 2640 
Asn Asn Thr Leu Ser Thr Asp He Pro Phe Gin Leu Ser Lys Tyr Val 
865 870 875 880 

gat aat caa aga tta tta tct aca ttt act gaa tat att aag taa 2685 
Asp Asn Gin Arg Leu Leu Ser Thr Phe Thr Glu Tyr He Lys 
885 890 



<210> 4 

<211> 894 

<212> PRT 

<213> Clostridium botulinum 

<400> 4 

Gly Ser Pro Gly He His Met Thr Ser Thr Arg Leu Gin Lys Leu Leu 
1 ' 5 10 15 
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Glu Plie Glu Leu Pro Gly Thr Met Glu Phe Val Asn Lys Gin Phe Asn 
20 25 30 



Tyr Lys Asp Pro Val Asn Gly Val Asp lie Ala Tyr lie Lys lie Pro 
35 40 45 



Lys Tyr Gly Gin Met Gin Pro Val Lys Ala Phe Lys lie His Asn Lys 
50 55 60 



lie Trp Val lie Pro Glu Arg Asp Thr Phe Thr Asn Pro Glu Glu Gly 
65 70 75 80 



Asp Leu Asn Pro Pro Pro Glu Ala Lys Gin Val Pro Val Ser Tyr Tyr 
85 90 95 



Asp Ser Thr Tyr Leu Ser Thr Asp Asn Glu Lys Asp Asn Tyr Leu Lys 
100 105 110 

Gly Val Thr Lys Leu Phe Glu Arg lie Tyr Ser Thr Asp Leu Gly Arg 
115 120 125 

Met Leu Leu Thr Ser lie Val Arg Gly lie Pro Phe Trp Gly Gly Ser 
130 135 140 

Thr lie Asp Thr Glu Leu Lys Val lie Asp Thr Asn Cys lie Asn Val 
145 150 155 160 

lie Gin Pro Asp Gly Ser Tyr Arg Ser Glu Glu Leu Asn Leu Val lie 
165 170 175 

lie Gly Pro Ser Ala Asp lie lie Gin Phe Glu Cys Lys Ser Phe Gly 
180 185 190 

His Glu Val Leu Asn Leu Thr Arg Asn Gly Tyr Gly Ser Thr Gin Tyr 
195 200 205 

He Arg Phe Ser Pro Asp Phe Thr Phe Gly Phe Glu Glu Ser Leu Glu 
210 215 220 

Val Asp Thr Asn Pro Leu Leu Gly Ala Gly Lys Phe Ala Thr Asp Pro 
225 ^ 230 235 240 

Ala Val Thr Leu Ala His Glu Leu He His Ala Gly His Arg Leu Tyr 
245 250 255 

Gly He Ala He Asn Pro Asn Arg Val Phe Lys Val Asn Thr Asn Ala 
260 265 270 



Tyr Tyr Glu Met Ser Gly Leu Glu Val Ser Phe Glu Glu Leu Arg Thr 
275 280 285 
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Phe Gly Gly His Asp Ala Lys Phe lie Asp Ser Leu Gin Glu Asn Glu 
290 295 300 



Phe Arg Leu Tyr Tyr Tyr Asn Lys Phe Lys Asp lie Ala Ser Thr Leu 
305 ^ 310 315 320 



Asn Lys Ala Lys Ser lie Val Gly Thr Thr Ala Ser Leu Gin Tyr Met 
325 330 335 



Lys Asn Val Phe Lys Glu Lys Tyr Leu Leu Ser Glu Asp Thr Ser Gly 
340 345 350 



Lys Phe Ser Val Asp Lys Leu Lys Phe Asp Lys Leu Tyr Lys Met Leu 
355 360 365 



Thr Glu lie Tyr Thr Glu Asp Asn Phe Val Lys Phe Phe Lys Val Leu 
370 375 380 



Asn Arg Lys Thr Tyr Leu Asn Phe Asp Lys Ala Val Phe Lys lie Asn 
385 390 395 400 



lie Val Pro Lys Val Asn Tyr Thr lie Tyr Asp Gly Phe Asn Leu Arg 
405 410 415 



Asn Thr Asn Leu Ala Ala Asn Phe Asn Gly Gin Asn Thr Glu lie Asn 
420 425 430 



Asn Met Asn Phe Thr Lys Leu Lys Asn Phe Thr Gly Leu Phe Glu Phe 
435 440 445 



Tyr Lys Leu Leu Cys Val Arg Gly lie lie Thr Ser Lys Thr Lys Ser 
450 455 460 



Leu Asp Lys Gly Tyr Asn Lys Ala Leu Asn Asp Leu Cys lie Lys Val 

465 470 475 480 

Asn Asn Trp Asp Leu Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn 

485 490 495 



Asp Leu Asn Lys Gly Glu Glu lie Thr Ser Asp Thr Asn lie Glu Ala 
500 505 510 



Ala Glu Glu Asn lie Ser Leu Asp Leu lie Gin Gin Tyr Tyr Leu Thr 
515 520 525 



Phe Asn Phe Asp Asn Glu Pro Glu Asn lie Ser lie Glu Asn Leu Ser 
530 535 540 



Ser Asp lie lie Gly Gin Leu Glu Leu Met Pro Asn lie Glu Arg Phe 
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545 550 555 560 

Pro Asn Gly Lys Lys Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr 
565 570 575 

Leu Arg Ala Gin Glu Phe Glu His Gly Lys Ser Arg lie Ala Leu Thr 
580 585 590 

Asn Ser Val Asn Glu Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe 
595 600 605 

Phe Ser Ser Asp Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala 
610 615 620 

Met Phe Leu Gly Trp Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu 
625 .630 635 640 

Thr Ser Glu Val Ser Thr Thr Asp Lys lie Ala Asp lie Thr lie He 
645 650 655 

He Pro Tyr He Gly Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys 
660 " 665 670 



Asp Asp Phe val Gly Ala Leu He Phe Ser Gly Ala Val He Leu 
675 680 685 



Leu 



Glu Phe He Pro Glu He Ala He Pro Val Leu Gly Thr Phe Ala Leu 
690 695 700 

Val Ser Tyr He Ala Asn Lys Val Leu Thr Val Gin Thr He Asp Asn 
705 710 715 720 

Ala Leu Ser Lys Arg Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He 
725 730 735 

Val Thr Asn Trp Leu Ala Lys Val Asn Thr Gin He Asp Leu He Arg 
740 745 750 

Lvs Lvs Met Lys Glu Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala 
755 760 765 

He He Asn Tyr Gin Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn 
770 775 780 



He Asn Phe Asn He Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser lie 

Asn Lys Ala Met He Asn He Asn Lys Phe Leu Asn Gin Cys Ser. Val 
805 810 815 
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Ser Tyr Leu Met Asn Ser Met lie Pro Tyr Gly Val Lys Arg Leu Glu 
820 825 830 

Asp Phe Asp Ala Ser Leu Lys Asp Ala Leu Leu Lys Tyr lie Tyr Asp 
835 840 845 

Asn Arg Gly Thr Leu He Gly Gin Val Asp Arg Leu Lys Asp Lys Val 
850 855 860 

Asn Asn Thr Leu Ser Thr Asp He Pro Phe Gin Leu Ser Lys Tyr Val 
865 870 875 ' 880 

Asp Asn Gin Arg Leu Leu Ser Thr Phe Thr Glu Tyr He Lys 
885 890 

<210> 5 
<211> 2622 
<212> DNA 

<213> Clostridium botulinum 
<220> 

<221> CDS 

<222> (1)..<2622) 

<400> 5 

gga tec atg gag ttc gtg aac aag cag ttc aac tat aag gac cct gta 48 

Gly Ser Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val 
1 5 10 15 

aac ggt gtt gac att gec tac ate aaa att cca aag tac ggc cag atg 96 
Asn Gly Val Asp He Ala Tyr He Lys He Pro Lys Tyr Gly Gin Met 
20 25 30 

cag ccg gtg aag get ttc aag att cat aac aaa ate tgg gtt att ccg 144 
Gin Pro Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro 
35 40 45 

gaa cgc gat aca ttt acg aac ccg gaa gaa gga gac ttg aac ccg ccg 192 
Glu Arg Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro 
50 55 " 60 

ccg gaa gca aag cag gtg cca gtt tea tac tac gat tea acc tat ctg 240 
Pro Glu Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu 
65 70 75 80 

age aca gac aac gag aag gat aac tac ctg aag gga gtg acc aaa tta 288 
Ser Thr Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu 
85 90 95 

ttc gag cgt att tat tec act gac ctg ggc cgt atg ctg ctg acc tea 336 
Phe Glu Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser 
100 105 110 

ate gtc cgc gga ate cca ttt tgg ggt ggc agt acc att gac acg gag 384 
lie Val Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu 
115 120 125 

ttg aag gtt att gac act aac tgc att aac gtg ate caa cca gac ggt 432 
Leu Lys Val He Asp Thr Asn Cys He Asn Val He Gin pro Asp Gly 
130 135 140 
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agc tac aga tct gaa gaa ctt aac etc gta ate ate ggg ccc tec gcg 480 
Ser Tyr Arg Ser Glu Glu Leu Asn Leu Val lie He Gly Pro Ser Ala 
145 150 155 160 

gac att ate cag ttt gag tgc aag age ttt ggc cac gaa gtg ttg aac 528 
Asp He He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn 
165 170 175 

ctg acg cgt aac ggt tac ggc tct act cag tac att cgt ttc age cca 576 
Leu Thr Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro 
180 185 190 

gac ttc acg ttc ggt ttc gag gag age ctg gag gtt gat acc aac ccg 624 
Asp Phe Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro 
195 200 205 

ctg ttg ggt gca ggc aag ttc gca act gat cca gcg gtg acc ctg gca 672 
Leu Leu Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala 
210 215 . 220 

cac gag ctg ate cac gee ggt cat cgt ctg tat ggc att gcg att aac 720 
His Glu Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn 
225 230 235 240 

ccg aac cgc gtg ttc aag gtt aac acc aac gee tac tac gag atg agt 768 
Pro Asn Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser 
245 250 "* 255 

ggt tta gaa gta age ttc gag gaa ctg cgc acg ttc ggt ggc cat gat 816 
Gly Leu Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp 
260 265 270 

gcg aag ttt ate gac age ttg cag gag aac gag ttc cgt ctg tac tac 864 
Ala Lys Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr 
275 280 285 

tac aac aag ttt aaa gat att gca agt aca ctg aac aag get aag tec 912 
Tyr Asn Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser 
290 295 300 

att gtg ggt acc act get tea tta cag tat atg aaa aat gtt ttt aaa 960 
He Val Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys 
305 310 315 320 

gag aaa tat etc eta tct gaa gat aca tct gga aaa ttt teg gta gat 1008 
. Glu Lys Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp 
325 330 335 

aaa tta aaa ttt gat aag tta tac aaa atg tta aca gag att tac aca 1056 
Lys Leu Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr 
340 345 350 

gag gat aat ttt gtt aag ttt ttt aaa gta ctt aac aga aaa aca tat 1104 
Glu Asp Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr 
355 360 365 

ttg aat ttt gat aaa gec gta ttt aag ata aat ata gta cct aag gta 1152 
Leu Asn Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val 
370 375 380 

aat tac aca ata tat gat gga ttt aat tta aga aat aca aat tta gca 1200 
Asn Tyr Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala 
385 390 395 400 

gca aac ttt aat ggt caa aat aca gaa att aat aat atg aat ttt act 1248 
Ala Asn Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr 



645 



get tta ata ttt tea gga get gtt att ctg tta gaa ttt ata cca gag 
Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu 
660 665 670 
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405 410 415 

aaa eta aaa aat ttt act gga ttg ttt gaa ttt tat aag ttg eta tgt 1296 
Lys Leu Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys 
420 425 430 

gta aga ggg ata ata act tct aaa act aaa tea tta gat aaa gga tac 1344 
Val Arg Gly He He Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr 
435 440 445 

aat aag gca tta aat gat tta tgt ate aaa gtt aat aat tgg gac ttg 1392 
Asn Lys Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp Asp Leu 
450 455 460 

ttt ttt agt cct tea gaa gat aat ttt act aat gat eta aat aaa gga 1440 
Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly 
465 470 475 480 

gaa gaa att aca tct gat act aat ata gaa gca gca gaa gaa aat att 1488 
Glu Glu He Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn He 
485 " 490 495 

agt tta gat tta ata caa caa tat tat tta acc ttt aat ttt gat aat 1536 
sir Leu Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn 
500 505 510 

gaa cct gaa aat att tea ata gaa aat ctt tea agt gac att ata ggc 1584 
Glu Pro Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He lie Gly 
515 520 525 

caa tta gaa ctt atg cct aat ata gaa aga ttt cct aat gga aaa aag 
Gin Leu Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys Lys 
530 535 540 

tat gag tta gat aaa tat act atg ttc cat tat ctt cgt get caa gaa 
Tvr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu 
545 550 555 560 

ttt gaa cat ggt aaa tct agg att get tta aca aat tct gtt aac gaa 
Phe Glu His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn Glu 
565 570 575 

gca tta tta aat cct agt cgt gtt tat aca ttt ttt tct tea gac tat 1776 
Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr 
580 585 590 

gta aag aaa gtt aat aaa get acg gag gca get atg ttt tta ggc tgg 
Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp 
595 600 605 

gta gaa caa tta gta tat gat ttt acc gat gaa act age gaa gta agt 
Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser 
610 615 620 

act acg gat aaa att gcg gat ata act ata att att cca tat ata gga 
t£ S3 Up Lys He 111 Lp He Thr He He He Pro Tyr He Gly 
625 630 635 640 

cct get tta aat ata ggt aat atg tta tat aaa gat gat ttt gta ggt 
Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly 

650 655 



1632 



1680 



1728 



1824 



1872 



1920 



1968 



2016 
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att gca ata cct gta tta ggt act ttt gca ctt gta tea tat att gcg 2064 
lie Ala lie Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr lie Ala 
675 680 685 

aat aag gtt eta acc gtt caa aca ata gat aat get tta agt aaa aga 2112 
Asn Lys Val Leu Thr Val Gin Thr lie Asp Asn Ala Leu Ser Lys Arg 
690 695 700 

aat gaa aaa tgg gat gag gtc tat aaa tat ata gta aca aat tgg tta 2160 
Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr lie Val Thr Asn Trp Leu 
705 710 715 720 

gca aag gtt aat aca cag att gat eta ata aga aaa aaa atg aaa gaa 2208 
Ala Lys Val Asn Thr Gin lie Asp Leu lie Arg Lys Lys Met Lys Glu 
725 730 735 

get tta gaa aat caa gca gaa gca aca aag get ata ata aac tat cag 2256 
Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala lie lie Asn Tyr Gin 
740 745 750 

tat aat caa tat act gag gaa gag aaa aat aat att aat ttt aat att 2304 
Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn lie Asn Phe Asn lie 
755, ~ 760 765 

gat gat tta agt teg aaa ctt aat gag tct ata aat aaa get atg att 2352 
Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser lie Asn Lys Ala Met lie 
770 775 780 

aat ata aat aaa ttt ttg aat caa tgc tct gtt tea tat tta atg aat 2400 
Asn lie Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn 
785 790 795 800 

tct atg ate cct tat ggt gtt aaa egg tta gaa gat ttt gat get agt 2448 
Ser Met lie Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser 
805 810 815 

ctt aaa gat gca tta tta aag tat ata tat gat aat aga gga act tta 2496 
Leu Lys Asp Ala Leu Leu Lys Tyr lie Tyr Asp Asn Arg Gly Thr Leu 
820 825 830 

att ggt caa gta gat aga tta aaa gat aaa gtt aat aat aca ctt agt 2544 
lie Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser 
835 840 845 

aca gat ata cct ttt cag ctt tec aaa tac gta gat aat caa aga tta 2592 
Thr Asp lie Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu 
850 855 860 

tta tct aca ttt act gaa tat att aag taa 2622 
Leu Ser Thr Phe Thr Glu Tyr lie Lys 
865 870 



<210> 6 
<211> 873 
<212> PRT 

<213> Clostridium botulinum 
<400> 6 

Gly Ser Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val 
15 10 15 



Asn Gly Val Asp He Ala Tyr He Lys He Pro Lys Tyr Gly Gin Met 
20 25 30 
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Gin Pro Val Lys Ala Phe Lys lie 
35 40 



Glu Arg Asp Thr Phe Thr Asn Pro 
50 55 



Pro Glu Ala Lys Gin Val Pro Val 
65 70 



Ser Thr Asp Asn Glu Lys Asp Asn 
85 



His Asn Lys lie Trp Val lie Pro 
45 

Glu Glu Gly Asp Leu Asn Pro Pro 
60 

Ser Tyr Tyr Asp Ser Thr Tyr Leu 
75 80 

Tyr Leu Lys Gly Val Thr Lys Leu 
90 ' 95 



Phe Glu Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser 
100 105 110 

lie Val Arg Gly lie Pro Phe Trp Gly Gly Ser Thr lie Asp Thr Glu 
115 120 125 

Leu Lys Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly 
130 135 140 



Ser Tyr Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala 
145 " 150 155 160 

Asp He He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn 
165 170 175 

Leu Thr Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro 
180 * 185 190 

Asp Phe Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro 
195 200 205 

Leu Leu Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala 
210 215 220 



His Glu Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn 
225 230 235 240 

Pro Asn Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser 
245 250 255 

Gly Leu Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp 
260 265 270 

Ala Lys Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr 
275 280 285 



Tyr Asn Lys 



Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser 
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290 295 300 



lie Val Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys 
305 310 315 320 



Glu Lys Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp 
325 330 335 



Lys Leu Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu lie Tyr Thr 
340 345 350 



Glu Asp Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr 
355 " 360 365 



Leu Asn Phe Asp Lys Ala Val Phe Lys lie Asn lie Val Pro Lys Val 
370 * 375 ~ 380 



Asn Tyr Thr lie Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala 
385 390 395 400 



Ala Asn Phe Asn Gly Gin Asn Thr Glu lie Asn Asn Met Asn Phe Thr 
405 410 415 



Lys Leu Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys 
420 425 430 



Val Arg Gly lie lie Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr 
435 440 445 



Asn Lys Ala Leu Asn Asp Leu Cys lie Lys Val Asn Asn Trp Asp Leu 
450 455 460 



Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly 
465 470 475 480 



Glu Glu lie Thr Ser Asp Thr Asn lie Glu Ala Ala Glu Glu Asn lie 
485 490 495 



Ser Leu Asp Leu lie Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn 
500 505 510 

Glu Pro Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He Gly 
515 520 525 

Gin Leu Glu Leu Met Pro Asn lie Glu Arg Phe Pro Asn Gly Lys Lys 
530 535 540 



Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu 
545 550 555 560 
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Phe Glu His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn Glu 
565 570 575 

Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr 
580 585 590 

Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp 
595 600 605 

Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser 
610 615 620 

Thr Thr Asp Lys He Ala Asp He Thr He' He He Pro Tyr He Gly 
625 630 635 640 

Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly • ■ 

645 650 655 

Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu 
660 665 670 

He Ala He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala 
675 680 685 

Asn Lys Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg 
690 695 700 

Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu 
7( >5 710 715 720 

Ala Lys Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu 
725 730 ~ ' 735 

Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin 
740 745 750 

Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He 
755 760 765 

Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He 
770 775 780 

Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn 
785 790 795 800 

Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser 
805 810 ^ 815 



Leu Lys' Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu 
820 825 830 
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He Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser 
835 840 845 

Thr Asp He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu 
850 855 860 

Leu Ser Thr Phe Thr Glu Tyr He Lys 
865 870 

<210> 7 

<211> 2613 

<212> DNA 

<213> Clostridium botulinum 
<220> 

<221> CDS 

<222> (1) . . (2613) 

<400> 7 

atg cca ttt gtt aat aaa caa ttt aat tat aaa gat cct gta aat ggt 48 

Met Pro Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1 5 10. 15 

gtt gat att get tat ata aaa att cca aat gca gga caa atg caa cca 96 
Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 
'20 25 30 

gta aaa get ttt aaa att cat aat aaa ata tgg gtt att cca gaa aga 144 
Val Lys Ala Phe Lys He His Asn Lys lie Trp Val He Pro Glu Arg 
35 40 45 

gat aca ttt aca aat cct gaa gaa gga gat tta aat cca cca cca gaa 192 
Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 

gca aaa caa gtt cca gtt tea tat tat gat tea aca tat tta agt aca 24 0 

Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 

gat aat gaa aaa gat aat tat tta aag gga gtt aca aaa tta ttt gag 288 
Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 . 95 

aga att tat tea act gat ctt gga aga atg ttg tta aca tea ata gta 336 
Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 
100 105 110 

agg gga ata cca ttt tgg ggt gga agt aca ata gat aca gaa tta aaa 384 
Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 

gtt att gat act aat tgt att aat gtg ata caa cca gat ggt agt tat 432 
Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
13 0 135 140 

aga tea gaa gaa ctt aat eta gta ata ata gga ccc tea get gat att 480 
Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 



ata. cag ttt gaa tgt aaa age ttt gga cat gaa gtt ttg aat ctt acg 528 
He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
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165 170 175 

cga aat ggt tat ggc tct act caa tac att aga ttt age cca gat ttt 576 
Arg Asn Gly Tyr Gly Ser Thr Gin Tyr lie Arg Phe -Ser Pro Asp Phe 
180 185 190 

aca ttt ggt ttt gag gag tea ctt gaa gtt gat aca aat cct ctt tta 624 
Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

ggt gca ggc aaa ttt get aca gat cca gca gta aca tta gca cat gaa 672 
Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 . 220 

ctt ata cat get gga cat aga tta tat gga ata gca att aat cca aat 72 0 

Leu lie His Ala Gly His Arg Leu Tyr Gly lie Ala He Asn Pro Asn 
225 230 235 240 

agg gtt ttt aaa gta aat act aat gec tat tat gaa atg agt ggg tta 768 
Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 

gaa gta age ttt gag gaa ctt aga aca ttt ggg gga cat gat gca aag 816 
Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 

ttt ata gat agt tta cag gaa aac gaa ttt cgt eta tat tat tat aat 864 
Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 ~ 285 

aag ttt aaa gat ata gca agt aca ctt aat aaa get aaa tea ata gta 912 
Lys Phe Lys Asp lie Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 300 



ggt act act get tea tta cag tat atg aaa aat gtt ttt aaa gag aaa 
Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 



aaa ttt gat aag tta tac aaa atg tta aca gag att tac aca gag gat 
Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr Glu Asp 
340 345 350 



960 



tat etc eta tct gaa gat aca tct gga aaa ttt teg gta gat aaa tta 1008 
Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 



1056 



aat ttt gtt aag ttt ttt aaa gta ctt aac aga aaa aca tat ttg aat 1104 
Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 ^ 365 

ttt gat aaa gee gta ttt aag ata aat ata gta cct aag gta aat tac 1152 

Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val Asn Tyr 

370 375 380 

aca ata tat gat gga ttt aat tta aga aat aca aat tta gca gca aac 1200 

Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 

ttt aat ggt caa aat aca gaa att aat aat atg aat ttt act aaa eta 1248 

Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 

aaa aat ttt act gga ttg ttt gaa ttt tat aag ttg eta tgt gta aga 1296 

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 
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ggg ata ata act tct aaa act aaa tea tta gat aaa gga tac aat aag 1344 

Gly lie He Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 

435 440 445 

gca tta aat gat tta tgt ate aaa gtt aat aat tgg gac ttg ttt ttt 
Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp Asp Leu Phe Phe 
450 455 460 

agt cct tea gaa gat aat ttt act aat gat eta aat aaa gga gaa gaa 
Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465 470 475 480 

att aca tct gat act aat ata gaa gca gca gaa gaa aat att agt tta 1488 
He Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn He Ser Leu 
485 490 495 

gat tta ata caa caa tat tat tta acc ttt aat ttt gat aat gaa cct 
Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
500 505 510 



1392 



1440 



1536 



gaa aat att tea ata gaa aat ctt tea agt gac att ata ggc caa tta 1584 
Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He Gly Gin Leu 
515 520 525 

gaa ctt atg cct aat ata gaa aga ttt cct aat gga aaa aag tat gag 
Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
530 535 540 

tta gat aaa tat act atg ttc cat tat ctt cgt get caa gaa ttt gaa 
Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe Glu 
545 550 555 560 

cat ggt aaa tct agg att get tta aca aat tct gtt aac gaa gca tta 
His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
565 570 575 

tta aat cct agt cgt gtt tat aca ttt ttt tct tea gac tat gta aag 
Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
580 585 590 

aaa gtt aat aaa get acg gag gca get atg ttt tta ggc tgg gta gaa 
Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
595 600 605 

caa tta gta tat gat ttt acc gat gaa act age gaa gta agt act acg 1872 
Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
610 " 615 620 

aat aaa att gcg gat ata act ata att att cca tat ata gga cct get 
Asp Lys He Ala Asp He Thr He lie He Pro Tyr He Gly Pro Ala 

63 0 635 640 



X632 



1680 



1728 



1776 



1824 



1920 



625 

tta aat ata ggt aat atg tta tat aaa gat gat ttt gta ggt get tta 
Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
645 650 655 

ata ttt tea gga get gtt att ctg tta gaa ttt ata cca gag att gca 
He Phe Ser Gly Ala Val He Leu Leu Glu Phe lie Pro Glu He Ala 
660 665 670 

ata cct gta tta ggt act ttt gca ctt gta tea tat att gcg aat aag 
He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala Asn Lys 
675 680 685 

gtt eta acc gtt caa aca ata gat aat get tta agt aaa aga aat gaa 2112 
Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg Asn Glu 



1968 



2016 



2064 
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690 695 700 

aaa tag gat gag gtc tat aaa tat ata gta aca aat tgg tta gca aag 
Lvs Trp Asp Glu Val Tyr Lys Tyr lie Val Thr Asn Trp Leu Ala Lys 
705 710 715 720 

gtt aat aca cag att gat eta ata aga aaa aaa atg aaa gaa get tta 
Val Asn Thr Gin lie Asp Leu lie Arg Lys Lys Met Lys Glu Ala Leu 
725 730 735 

gaa aat caa gca gaa gca aca aag get ata ata aac tat cag tat aat 
Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin Tyr Asn 
740 745 750 

caa tat act gag gaa gag aaa aat aat att aat ttt aat att gat gat 
Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn lie Asp Asp 
755 760 765 

tta agt teg aaa ctt aat gag tct ata aat aaa get atg att aat ata 
Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He Asn He 
770 ~ 775 780 

aat aaa ttt ttg aat caa tgc tct gtt tea tat tta atg aat tct atg 
Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785 790 795 800 

ate cct tat ggt gtt aaa egg tta gaa gat ttt gat get agt ctt aaa 
He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
805 810 815 

gat gca tta tta aag tat ata tat gat aat aga gga act tta att ggt 
Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu He Gly 
820 825 830 

caa gta gat aga tta aaa gat aaa gtt aat aat aca ctt agt aca gat 
Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
835 840 845 

ata cct ttt cag ctt tec aaa tac gta gat aat caa aga tta tta tct 
He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser 
850 855 860 

aca ttt act gaa tat att aag 
Thr Phe Thr Glu Tyr He Lys 
865 870 



<210> 8 

<211> 871 

<212> PRT 

<213> Clostridium botulinum 



< 



400> 8 



Met Pro Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1 5 10 15 

Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 " 25 30 

Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro Glu Arg 
35 40 45 



2160 



2208 



2256 



2304 



2352 



2400 



2448 



2496 



2544 



2592 



2613 
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Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 

Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 



85 



90 



Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 
100 1° 5 110 

Arg Gly He Pro Phe Trp Gly Gly Ser Thr lie Asp Thr Glu Leu Lys 
1X5 120 1 



Val lie Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 



135 140 



Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 ' 

He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 17 

Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 



180 



Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
19 5 200 205 

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
y 210 2 15 220 

Leu lie His Ala Gly His Arg Leu Tyr Gly lie Ala He Asn Pro Asn 
225 230 235 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
S 245 250 2 

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 

Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 

Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 3 10 315 
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Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 

Lvs Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr Glu Asp 
340 345 350 

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 

Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val Asn Tyr 
370 375 380 

Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 

Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 

Gly He He Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
435 440 445 

Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp Asp Leu Phe Phe 
450 455 460 

Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465 470 475 480 

He Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn He Ser Leu 
485 490 495 

Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
500 505 510 

Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He Gly Gin Leu 
515 520 525 

Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
530 535 540 

Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe Glu 
545 550 555 560 

His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
565 570 575 



Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
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580 585 590 

Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
* 595 600 605 

Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
610 615 620 

Asp Lys lie Ala Asp He Thr He He He Pro Tyr He Gly Pro Ala 
625 630 635 640 

Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
645 650 655 

He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu He Ala 
660 665 670 

He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala Asn Lys 
675 680 685 

Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg Asn Glu 
690 695 700 

Lys Trp Asp' Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu Ala Lys 
705 710 715 720 

Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu Ala Leu 
725 730 735 

Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin Tyr Asn 
740 745 750 

Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He Asp Asp 
755 760 765 

Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He Asn He 
770 775 780 

Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785 790 795 800 

He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
805 810 815 

Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu lie Gly 
820 825 830 

Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
835 640 845 
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He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser 
850 855 860 

Thr Phe Thr Glu Tyr He Lys 
865 870 

<210> 9 

<211> 2628 

<212> DNA 

<213> Clostridium bbtulinum 

<220> 

<221> CDS 

<222> (1) . . (2628) 

<400> 9 

atg cag ttc gtg aac aag cag ttc aac tat aag gac cct gta aac ggt 48 

Met Gin Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1 5 10 15 

gtt gac att gcc tac ate aaa att cca aac gec ggc cag atg cag ccg 96 
Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 

gtg aag get ttc aag att cat aac aaa ate tgg gtt att ccg gaa cgc 144 
Val Lys Ala Phe Lys lie His Asn Lys He Trp Val He Pro Glu Arg 
35 40 45 

gat aca ttt acg aac ccg gaa gaa gga gac ttg aac ccg ccg ccg gaa 192 
Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 

gca aag cag gtg cca gtt tea tac tac gat tea acc tat ctg age aca 240 
Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 



gac aac gag aag gat aac tac ctg aag gga gtg acc aaa tta ttc gag 
Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 



aga tct gaa gaa ctt aac etc gta ate ate ggg ccc tec gcg gac att 
Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 



288 



cgt att tat tec act gac ctg ggc cgt atg ctg ctg acc tea ate gtc 336 
Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 
100 105 110 

cgc gga ate cca ttt tgg ggt ggc agt acc att gac acg gag ttg aag 384 
Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 

gtt att gac act aac tgc att aac gtg ate caa cca gac ggt age tac 432 
Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 135 140 



480 



ate cag ttt gag tgc aag age ttt ggc cac gaa gtg ttg aac ctg acg 528 
He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 

cgt aac ggt tac ggc tct act cag tac att cgt ttc age cca gac ttc 576 
Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 
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aca ttc ggt ttc gag gag age ctg gag gtt gat acc aac ccg ctg ttg 
Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

ggt gca ggc aag ttc gca act gat cca gcg gtg acc ctg gca cac gag 
Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 

215 220 



210 



ctg ate cac gec ggt cat cgt ctg tat ggc att gcg att aac ccg aac 
Leu lie His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 

235 240 



225 230 



cgc gtg ttc aag gtt aac acc aac gec tac tac gag atg agt ggt tta 
Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 

gaa gta age ttc gag gaa ctg cgc acg ttc ggt ggc cat gat gcg aag 
Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 

ttt ate gac age ttg cag gag aac gag ttc cgt ctg tac tac tac aac 
Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

aag ttt aaa gat att gca agt aca ctg aac aag get aag tec att gtg 
Lvs Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 300 

cot acc act get tea tta cag tat atg aaa aat gtt ttt aaa gag aaa 
Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 

tat etc eta tct gaa gat aca tct gga aaa ttt teg gta gat aaa tta 
Tvr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
* 325 330 335 

aaa ttt gat aag tta tac aaa atg tta aca gag att tac aca gag gat 
Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr Glu Asp 
340 345 350 

aat ttt gtt aag ttt ttt aaa gta ctt aac aga aaa aca tat ttg aat 
Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 

ttt aat aaa gee gta ttt aag ata aat ata gta cct aag gta aat tac 
Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val Asn Tyr 
370 375 380 

aca ata tat gat gga ttt aat tta aga aat aca aat tta gca gca aac 
Thr He Tvr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 

ttt aat ggt caa aat aca gaa att aat aat atg aat ttt act aaa eta 
Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr Lys Leu 

410 415 



405 



aaa aat ttt act gga ttg ttt gaa ttt tat aag ttg eta tgt gta aga 
Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 

ggg ata ata act tct aaa act aaa tea tta gat aaa gga tac aat aag 
Gly He He Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
435 . 440 445 

age get gat ggg gca tta aat gat tta tgt ate aaa gtt aat aat tgg 
Ser Ala Asp Gly Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



1392 
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450 455 460 

gac ttg ttt ttt agt cct tea gaa gat aat ttt act aat gat eta aat 
Asp Leu Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn 
465 470 475 480 

aaa gga gaa gaa att aca tct gat act aat ata gaa gca gca gaa gaa 
Lys Glv Glu Glu lie Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu 
485 490 495 

aat att agt tta gat tta ata caa caa tat tat tta acc ttt aat ttt 
Asn He Ser Leu Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe 
500 505 510 

gat aat gaa cct gaa aat att tea ata gaa aat ctt tea agt gac att 
Asp Asn Glu Pro Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He 
515 520 525 

ata ggc caa tta gaa ctt atg cct aat ata gaa aga ttt cct aat gga 
He Gly Gin Leu Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly 
530 535 540 

aaa aag tat gag tta gat aaa tat act atg ttc cat tat ctt cgt get 
Lvs Lys Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala 
545 550 555 560 

caa gaa ttt gaa cat ggt aaa tct agg att get tta aca aat tct gtt 1728 
Gin Glu Phe Glu His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val 
565 570 575 

aac gaa gca tta tta aat cct agt cgt gtt tat aca ttt ttt tct tea 1776 
Asn Glu Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser 
580 585 590 

gac tat gta aag aaa gtt aat aaa get acg gag gca get atg ttt tta 1824 
Asp Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu 
595 600 605 

qqc tgg gta gaa caa tta gta tat gat ttt acc gat gaa act age gaa 1872 
Glv Trp Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu 
610 615 620 

gta agt act acg gat aaa att gcg gat ata act ata att att cca tat 
Val Ser Thr Thr Asp Lys He Ala Asp He Thr He He He Pro Tyr 

630 635 640 



625 



ata gga cct get tta aat ata ggt aat atg tta tat aaa gat gat ttt 
He Gly Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe 
645 650 655 

gta ggt get tta ata ttt tea gga get gtt att ctg tta gaa ttt ata 
Val Gly Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu Phe He 



660 



665 670 



cca gag att gca ata cct gta tta ggt act ttt gca ctt gta tea tat 
Pro Glu He Ala He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr 

680 685 



675 



690 



aaa aga aat gaa aaa tgg gat gag gtc tat aaa tat ata gta aca aat 
Lys Arg Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn 
705 710 715 7.0 



1440 



1488 



1536 



1584 



1632 



1680 



1920 



1968 



2016 



2064 



att gcg aat aag gtt eta acc gtt caa aca ata gat aat get tta agt 2112 
He Ala Asn Lys Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser 

695 700 



2160 
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tgg tta gca aag gtt aat aca cag att gat eta ata aga aaa aaa atg 
Trp Leu Ala Lys Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met 
725 730 735 

aaa gaa get tta gaa aat caa gca gaa gca aca aag get ata ata aac 
Lys Glu Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn 
740 745 750 



aat att gat gat tta agt teg aaa ctt aat gag tct ata aat aaa get 
Asn He Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala 
770 775 780 

atg att aat ata aat aaa ttt ttg aat caa tgc tct gtt tea tat tta 
Met He Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu 
785 790 795 800 

atg aat tct atg ate cct tat ggt gtt aaa egg tta gaa gat ttt gat 
Met Asn Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp 
805 810 815 

get agt ctt aaa gat gca tta tta aag tat ata tat gat aat aga gga 
Ala Ser Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly 
820 825 830 

act tta att ggt caa gta gat aga tta aaa gat aaa gtt aat aat aca 
Thr Leu He Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr 
835 840 845 

ctt agt aca gat ata cct ttt cag ctt tec aaa tac gta gat aat caa 
Leu Ser Thr Asp He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin 
850 855 860 

aga tta tta tct aca ttt act gaa tat att aag taa 
Arg Leu Leu Ser Thr Phe Thr Glu Tyr He Lys 
865 870 875 



<210> 10 

<211> 875 

<212> PRT 

<213> Clostridium botulinum 

<400> 10 

Met Gin Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1 5 1° 15 

Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 

Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro Glu Arg 
35 40 45 

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 

Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 



2208 



2256 



tat cag tat aat caa tat act gag gaa gag aaa aat aat att aat ttt 23 04 

Tyr Gin Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe 
755 ~ 760 765 



2352 



2400 



2448 



2496 



2544 



2592 



2628 
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Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 

Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 
100 105 HO 

Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 

Val lie Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 135 140 

Ara Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 

He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 

Ara Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

Glv Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 

Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 



225 230 



235 240 



Arq Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 

Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 300 

Glv Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr <31u He Tyr Thr Glu Asp 
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340 * 345 350 

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 

Phe Asp Lys Ala Val Phe Lys lie Asn He Val Pro Lys Val Asn Tyr 
370 375 380 

Thr lie Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 

Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 

Lvs Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 

Gly He He Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
435 440 445 

Ser Ala Asp Gly Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp 
450 * 455 460 



Asp Leu Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn 
465 470 475 480 



Lvs Gly Glu Glu lie Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu 
485 * 490 495 

Asn He Ser Leu Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe 
500 505 510 

Asp Asn Glu Pro Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He 
515 520 525 

He Gly Gin Leu Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly 
530 535 540 

Lvs Lvs Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala 
545 550 555 560 

Gin Glu Phe Glu His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val 
565 570 575 

Asn Glu Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser 
580 585 590 

Asp Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu 
595 600 605 
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Glv Trp Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu 
610 615 620 

Val Ser Thr Thr Asp Lys He Ala Asp He Thr He He He Pro Tyr 
625 630 635 640 

He Gly Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe 
645 650 655 

Val Gly Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu Phe He 
660 665 670 

Pro Glu He Ala He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr 
675 680 685 

He Ala Ash Lys Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser 
690 695 700 

Lys Arg Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn 
705 710 715 720 

Trp Leu Ala Lys Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met 
725 730 735 

Lys Glu Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn 
740 745 750 

Tyr Gin Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe 
755 760 765 

Asn He Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala 
770 " * 775 780 

Met He Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu 
785 790 795 800 

Met Asn Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp 
805 810 815 

Ala Ser Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly 
820 * 825 830 

Thr Leu He Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr 
835 840 845 

Leu Ser Thr Asp He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin 
850 855 860 

Arg Leu Leu Ser Thr Phe Thr Glu Tyr He Lys 
865 870 875 
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gtt att gac act aac tgc att aac gtg ate caa cca gac ggt age tac 
Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 135 140 

aga tct gaa gaa ctt aac etc gta ate ate ggg ccc tec gcg gac att 
Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 

ate cag ttt gag tgc aag age ttt ggc cac gaa gtg ttg aac ctg acg 
He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 

cgt aae ggt tac ggc tct act cag tac att cgt ttc age cca gac ttc 
Arq Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 



48 



96 



<210> 11 

<211> 2637 

<212> DNA 

<213> Clostridium botulinum 
<220> 

<221> CDS 

<222> (1) . . (2637) 

<400> 11 

atg cag ttc gtg aac aag cag ttc aac tat aag gac cct gta aac ggt 
Met Gin Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
15 10 15 

gtt gac att gee tac ate aaa att cca aac gee ggc cag atg cag ccg 
Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 

gtg aag get ttc aag att cat aac aaa ate tgg gtt att ccg gaa cgc 144 
Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro Glu Arg 
35 40 45 

gat aca ttt acg aac ccg gaa gaa gga gac ttg aac ccg ccg ccg gaa 192 
Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 

gca aag cag gtg cca gtt tea tac tac gat tea acc tat ctg age aca 
Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 

gac aac gag aag gat aac tac ctg aag gga gtg acc aaa tta ttc gag 
Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 

cgt att tat tec act gac ctg ggc cgt atg ctg ctg acc tea ate gtc 
Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 
100 105 110 



240 



288 



336 



cgc gga ate cca ttt tgg ggt ggc agt acc att gac acg gag ttg aag 3 84 

Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 



432 



480 



528 



576 



acg ttc ggt ttc gag gag age ctg gag gtt gat acc aac ccg ctg ttg 624 
Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

ggt gca ggc aag ttc gca act gat cca gcg gtg acc ctg gca cac gag 672 
Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
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210 215 220 



ctg ate cac gec ggt cat cgt ctg tat ggc att gcg att aac ccg aac 
Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 

cgc gtg ttc aag gtt aac acc aac gec tac tac gag atg agt ggt tta 
Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 



aca ata tat gat gga ttt aat tta aga aat aca aat tta gca gca aac 
Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 

ttt aat ggt caa aat aca gaa att aat aat atg aat ttt act aaa eta 
Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 

aaa aat ttt act gga ttg ttt gaa ttt tat aag ttg eta tgt gta aga 
Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 

ggg ata ata act tct aaa act aaa tea tta gat aaa gga tac aat aag 
Gly lie He Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
435 440 445 

ate gaa ggt cgt tgc gat ggg gca tta aat gat tta tgt ate aaa gtt 
He Glu Gly Arg Cys Asp Gly Ala Leu Asn Asp Leu Cys He Lys Val 
450 ^ 455 460 

aat aat tgg gac ttg ttt ttt agt cct tea gaa gat aat ttt act aat 
Asn Asn Trp Asp Leu Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn 
465 470 . 475 480 



720 



768 



gaa gta age ttc gag gaa ctg cgc acg ttc ggt ggc cat gat gcg aag 816 
Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 

ttt ate gac age ttg cag gag aac gag ttc cgt ctg tac tac tac aac 864 
Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

aag ttt aaa gat att gca agt aca ctg aac aag get aag tec att gtg 912 
Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 " 295 300 

ggt acc act get tea tta cag tat atg aaa aat gtt ttt aaa gag aaa 960 
Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 

tat etc eta tct gaa gat aca tct gga aaa ttt teg gta gat aaa tta 
Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 

aaa ttt gat aag tta tac aaa atg tta aca gag att tac aca gag gat 
Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr Glu Asp 
340 345 350 

aat ttt gtt aag ttt ttt aaa gta ctt aac aga aaa aca tat ttg aat 
Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 

ttt gat aaa gec gta ttt aag ata aat ata gta cct aag gta aat tac 1152 
Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val Asn Tyr 
370 375 380 



1008 



1056 



1104 



1200 



1248 



1296 



1344 



1392 



1440 
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gat eta aat aaa gga gaa gaa att aca tct gat act aat ata gaa gca 1488 

Asp Leu Asn Lys Gly Glu Glu He Thr Ser Asp Thr Asn He Glu Ala 
485 490 495 



gca gaa gaa aat att agt tta gat tta ata caa caa tat tat tta acc 
Ala Glu Glu Asn He Ser Leu Asp Leu He Gin Gin Tyr Tyr Leu Thr 
500 505 510 



act age gaa gta agt act acg gat aaa att gcg gat ata act ata att 
Thr Ser Glu Val Ser Thr Thr Asp Lys He Ala Asp He Thr He He 
625 630 635 640 



645 650 655 

gat gat ttt gta ggt get tta ata ttt tea gga get gtt att ctg tta 
Asp Asp Phe Val Gly Ala Leu He Phe Ser Gly Ala Val He Leu Leu 
660 665 670 

gaa ttt ata cca gag att gca ata cct gta tta ggt act ttt gca ctt 
Glu Phe He Pro Glu He Ala He Pro Val Leu Gly Thr Phe Ala Leu 
675 680 685 

gta tea tat att gcg aat aag gtt eta acc gtt caa aca ata gat aat 
Val Ser Tyr He Ala Asn Lys Val Leu Thr Val Gin Thr He Asp Asn 
690 695 700 

get tta agt aaa aga aat gaa aaa tgg gat gag gtc tat aaa tat ata 
Ala Leu Ser Lys Arg Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He 
705 710 715 720 

gta aca aat tgg tta gca aag gtt aat aca cag att gat eta ata aga 
Val Thr Asn Trp Leu Ala Lys Val Asn Thr Gin He Asp Leu He Arg 
725 730 735 



1536 



ttt aat ttt gat aat gaa cct gaa aat att tea ata gaa aat ctt tea 1584 
Phe Asn Phe Asp Asn Glu Pro Glu Asn He Ser He Glu Asn Leu Ser 
515 520 525 

agt gac att ata ggc caa tta gaa ctt atg cct aat ata gaa aga ttt 
Ser Asp He He Gly Gin Leu Glu Leu Met Pro Asn He Glu Arg Phe 
530 535 540 

cct aat gga aaa aag tat gag tta gat aaa tat act atg ttc cat tat 
Pro Asn Gly Lys Lys Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr 
545 " ' 550 555 560 

ctt cgt get caa gaa ttt gaa cat ggt aaa tct agg att get tta aca 
Leu Arg Ala Gin Glu Phe Glu His Gly Lys Ser Arg He Ala Leu Thr 
565 570 575 

aat tct gtt aac gaa gca tta tta aat cct agt cgt gtt tat aca ttt 
Asn Ser Val Asn Glu Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe 
580 585 590 



1632 



1680 



1728 



1776 



ttt tct tea gac tat gta aag aaa gtt aat aaa get acg gag gca get 1824 
Phe Ser Ser Asp Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala 
595 ~ 600 605 

atg ttt tta ggc tgg gta gaa caa tta gta tat gat ttt acc gat gaa 1872 
Met Phe Leu Gly Trp Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu 
610 615 620 



1920 



att cca tat ata gga cct get tta aat ata ggt aat atg tta tat aaa 1968 
He Pro Tyr He Gly Pro Ala Leu Asn lie' Gly Asn Met Leu Tyr Lys 



2016 



2064 



2112 



2160 



2208 



aaa aaa atg aaa gaa get tta gaa aat caa gca gaa gca aca aag get 2256 
Lys Lys Met Lys Glu Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala 
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740 745 750 

ata ata aac tat cag tat aat caa tat act gag gaa gag aaa aat aat 2304 
lie lie Asn Tyr Gin Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn 
755 760 765 

att aat ttt aat att gat gat tta agt teg aaa ctt aat gag tct ata 2352 
He Asn Phe Asn He Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He 
770 775 780 

aat aaa get atg att aat ata aat aaa ttt ttg aat caa tgc tct gtt 2400 
Asn Lys Ala Met He Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val 
785 790 795 800 

tea tat tta atg aat tct atg ate cct tat ggt gtt aaa egg tta gaa 2448 
Ser Tyr Leu Met Asn Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu 
805 810 815 

gat ttt gat get agt ctt aaa gat gca tta tta aag tat ata tat gat 2496 
Asp Phe Asp Ala Ser Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp 
820 825 830 

aat aga gga act tta att ggt caa gta gat aga tta aaa gat aaa gtt 2544 
Asn Arg Gly Thr Leu He Gly Gin Val Asp Arg Leu Lys Asp Lys Val 
835 840 845 

aat aat aca ctt agt aca gat ata cct ttt cag ctt tec aaa tac gta 2592 
Asn Asn Thr Leu Ser Thr Asp He Pro Phe Gin Leu Ser Lys Tyr Val 
850 855 860 

gat aat caa aga tta tta tct aca ttt act gaa tat att aag taa 2637 
Asp Asn Gin Arg Leu Leu Ser Thr Phe Thr Glu Tyr He Lys 
865 870 875 



<210> 12 
<211> 878 
<212> PRT 

<213> Clostridium botulinum 
<400> 12 

Met Gin Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1.5 10 15 



Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 25 3 0 

Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro Glu Arg 
35 40 45 

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 

Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 * 70 75 80 



Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 
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Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 

100 105 HO 

Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 

Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 " 135 140 

Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 

He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
"165 170 175 

Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 " 215 220 

Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 

Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 300 

Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr Glu Asp 
340 345 350 



Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 
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Phe Asp Lys Ala Val Phe Lys lie Asn lie Val Pro Lys Val Asn Tyr 
370 375 380 

Thr lie Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 . 400 

Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 

Gly lie lie Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
435 440 445 

He Glu Gly Arg Cys Asp Gly Ala Leu Asn Asp Leu Cys lie Lys Val 
450 ~ * 455 460 

Asn Asn Trp Asp Leu Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn 
465 470 475 480 

Asp Leu Asn Lys Gly Glu Glu He Thr Ser Asp Thr Asn He Glu Ala 
485 490 495 

Ala Glu Glu Asn He Ser Leu Asp Leu He Gin Gin Tyr Tyr Leu Thr 
500 505 510 

Phe Asn Phe Asp Asn Glu Pro Glu Asn He Ser He Glu Asn Leu Ser 
515 520 525 

Ser Asp He He Gly Gin Leu Glu Leu Met Pro Asn He Glu Arg Phe 
530 535 540 

Pro Asn Gly Lys Lys Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr 
545 550 555 560 

Leu Arg Ala Gin Glu Phe Glu His Gly Lys Ser Arg He Ala Leu Thr 
565 570 575 

Asn Ser Val Asn Glu Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe 
580 585 590 

Phe Ser Ser Asp Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala 
595 - 600 605 

Met Phe Leu Gly Trp Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu 
610 615 620 

Thr Ser Glu Val Ser Thr Thr Asp Lys He Ala Asp He Thr He He 
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625 630 635 .640 

lie Pro Tyr He Gly Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys 
645 650 655 

Asp Asp Phe Val Gly Ala Leu He Phe Ser Gly Ala Val He Leu Leu 
660 665 670 

Glu Phe He Pro Glu He Ala He Pro Val Leu Gly Thr Phe Ala Leu 
675 680 685 

Val Ser Tyr He Ala Asn Lys Val Leu Thr Val Gin Thr He Asp Asn 
690 695 700 

Ala Leu Ser Lys Arg Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He 
705 710 715 720 

Val Thr Asn Trp Leu Ala Lys Val Asn Thr Gin He Asp Leu He Arg 
725 730 735 

Lys Lys Met Lys Glu Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala 
740 745 750 

He He Asn Tyr Gin Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn 
755 760 765 

He Asn Phe Asn He Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He 
770 775 780 

Asn Lys Ala Met He Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val 
785 790 795 800 

Ser Tyr Leu Met Asn Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu 
805 810 815 

Asp Phe Asp Ala Ser Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp 
820 825 830 

Asn Arg Gly Thr Leu He Gly Gin Val Asp Arg Leu Lys Asp Lys Val 
835 840 845 

Asn Asn Thr Leu Ser Thr Asp He Pro Phe Gin Leu Ser Lys Tyr Val 
850 855 860 

Asp Asn Gin Arg Leu Leu Ser Thr Phe Thr Glu Tyr He Lys 
865 870 875 



<210> 13 
<2H> 2862 
<212> DNA 
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<213> Clostridium botulinum 



<220> 

<221> CDS 

<222> (1) • • (2862) 



<400> 13 

atg cag ttc gtg aac aag cag ttc aac tat aag gac cct gta aac ggt 

Met Gin Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
15 10 15 

qtt gac att gcc tac ate aaa att cca aac gec ggc cag atg cag ccg 
Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 

gtg aag get ttc aag att cat aac aaa ate tgg gtt att ccg gaa cgc 
Val Lys Ala Phe Lys lie His Ash Lys He Trp Val He Pro Glu Arg 
35 40 . 45 

gat aca ttt acg aac ccg gaa gaa gga gac ttg aac ccg ccg ccg gaa 
Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 



50 



55 60 



gca aag cag gtg cca gtt tea tac tac gat tea ace tat ctg age aca 
Ala LyI Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 

gac aac gag aag gat aac tac ctg aag gga gtg ace aaa tta ttc gag 
Isp Asn 111 Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 9° 95 



cgt att tat tec act gac ctg ggc cgt atg ctg ctg ace tea ate gtc 
Arq He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 
100 1° 5 110 

cgc gga ate cca ttt tgg ggt ggc agt ace att gac acg gag ttg aag 
Arg lly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 

gtt att gac act aac tgc att aac gtg ate caa cca gac ggt age tac 
Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 135 I 40 

aga tct gaa gaa ctt aac etc gta ate ate ggg ecc tec gcg gac att 
Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
14i 150 155 160 

ate cag ttt gag tgc aag age ttt ggc cac gaa gtg ttg aac ctg acg 
lie Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 I 70 175 

cgt aac ggt tac ggc tct act cag tac att cgt ttc age cca gac ttc 
Arg Asn Gly Tyr Gly Ser Thr Gin Tyr lie Arg Phe Ser Pro Asp Phe 
180 185 19° 

acc ttc ggt ttc gag gag age ctg gag gtt gat ace aac ccg ctg ttg 
TS Pte Gly Phe llu Glu sir Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

ggt gca ggc aag ttc gca act gat cca gcg gtg acc ctg gca cac gag 
llv Ala lly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 

ctg ate cac gcc ggt cat cgt ctg tat ggc att gcg att aac ccg aac 
III lie His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 
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225 230 235 240 

cgc gtg ttc aag gtt aac acc aac gcc tac tac gag atg agt ggt tta 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 

245 250 255 



768 



gaa gta age ttc gag gaa ctg cgc acg ttc ggt ggc cat gat gcg aag 816 
Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 

ttt ate gac age ttg cag gag aac gag ttc cgt ctg tac tac tac aac 864 
Phe lie Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

aag ttt aaa gat att gca agt aca ctg aac aag get aag tec att gtg 912 
Lys Phe Lys Asp lie Ala Ser Thr Leu Asn Lys Ala Lys Ser lie Val 
290 "* 295 300 

ggt acc act get tea tta cag tat atg aaa aat gtt ttt aaa gag aaa 960 
Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 

tat etc eta tct gaa gat aca tct gga aaa ttt teg gta gat aaa tta 1008 
Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 

aaa ttt gat aag tta tac aaa atg tta aca gag att tac aca gag gat 1056 
Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu lie Tyr Thr Glu Asp 
340 * 345 350 

aat ttt gtt aag ttt ttt aaa gta ctt aac aga aaa aca tat ttg aat 1104 
Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 * 360 365 

ttt gat aaa gcc gta ttt aag ata aat ata gta cct aag gta aat tac 1152 
Phe Asp Lys Ala Val Phe Lys He Asn lie Val Pro Lys Val Asn Tyr 
370 375 380 

aca ata tat gat gga ttt aat tta aga aat aca aat tta gca gca aac 1200 
Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 

ttt aat ggt caa aat aca gaa att aat aat atg aat ttt act aaa eta 124 8 

Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 

aaa aat ttt act gga ttg ttt gaa ttt tat aag ttg eta tgt gta aga 1296 
Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 

ggg ata ata act tct aaa act aaa tea tta gat aaa gga tac aat aag 1344 
Gly He He Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
435 440 445 

ate gaa ggt cgt tgc gat ggg gca tta aat gat tta tgt ate aaa gtt 1392 
He Glu Gly Arg Cys Asp Gly Ala Leu Asn Asp Leu Cys He Lys Val 
450 455 460 

aat aat tgg gac ttg ttt ttt agt cct tea gaa gat aat ttt act aat 144 0 

Asn Asn Trp Asp Leu Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn 
465 470 475 480 

gat eta aat aaa gga gaa gaa att aca tct gat act aat ata gaa gca 148 8 

Asp Leu Asn Lys Gly Glu Glu He Thr Ser Asp Thr Asn He Glu Ala 
485 490 495 



WO 2004/024909 PCT/GB2003/003824 

-45- 

gca gaa gaa aat att agt tta gat tta ata caa caa tat tat tta acc 153 6 

Ala Glu Glu Asn lie Ser Leu Asp Leu He Gin Gin Tyr Tyr Leu Thr 
500 505 510 



ttt aat ttt gat aat gaa cct gaa aat att tea ata gaa aat ctt tea 
Phe Asn Phe Asp Asn Glu Pro Glu Asn He Ser He Glu Asn Leu Ser 
515 520 525 

agt gac att ata ggc caa tta gaa ctt atg cct aat ata gaa aga ttt 
Ser Asp He He Gly Gin Leu Glu Leu Met Pro Asn He Glu Arg Phe 
530 ' 535 540 

cct aat gga aaa aag tat gag tta gat aaa tat act atg ttc cat tat 
Pro Asn Gly Lys Lys Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr 
545 ^ 550 555 560 



act age gaa gta agt act acg gat aaa att gcg gat ata act ata att 
Thr Ser Glu Val Ser Thr Thr Asp Lys He Ala Asp He Thr He He 
625 630 635 640 

att cca tat ata gga cct get tta aat ata ggt aat atg tta tat aaa 
He Pro Tyr He Gly Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys 
645 650 655 

gat gat ttt gta ggt get tta ata ttt tea gga get gtt att ctg tta 
Asp Asp Phe Val Gly Ala Leu He Phe Ser Gly Ala Val He Leu Leu 
660 * 665 670 

gaa ttt ata cca gag att gca ata cct gta tta ggt act ttt gca ctt 
Glu Phe He Pro Glu He Ala He Pro Val Leu Gly Thr Phe Ala Leu 
675 680 685 

gta tea tat att gcg aat aag gtt eta acc gtt caa aca ata gat aat 
Val Ser Tyr He Ala Asn Lys Val Leu Thr Val Gin Thr He Asp Asn 
690 695 700 

get tta agt aaa aga aat gaa aaa tgg gat gag gtc tat aaa tat ata 
Ala Leu Ser Lys Arg Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He 
705 710 715 720 

gta aca aat tgg tta gca aag gtt aat aca cag att gat eta ata aga 
Val Thr Asn Trp Leu Ala Lys Val Asn Thr Gin He Asp Leu He Arg 
725 730 735 

aaa aaa atg aaa gaa get tta gaa aat caa gca gaa gca aca aag get 
Lys Lys Met Lys Glu Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala 
740 745 750 

ata ata aac tat cag tat aat caa tat act gag gaa gag aaa aat aat 
He He Asn Tyr Gin Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn 



1584 



1632 



1680 



ctt cgt get caa gaa ttt gaa cat ggt aaa tct agg att get tta aca 1728 
Leu Arg Ala Gin Glu Phe Glu His Gly Lys Ser Arg He Ala Leu Thr 
565 570 575 

aat tct gtt aac gaa gca tta tta aat cct agt cgt gtt tat aca ttt 1776 
Asn Ser Val Asn Glu Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe 
580 585 590 

ttt tct tea gac tat gta aag aaa gtt aat aaa get acg gag gca get 1824 
Phe Ser Ser Asp Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala 
595 " 600 605 

atg ttt tta ggc tgg gta gaa caa tta gta tat gat ttt acc gat gaa 1872 
Met Phe Leu Gly Trp Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu 
610 615 620 
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2112 



2160 



2208 
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755 760 765 

att aat ttt aat att gat gat tta agt teg aaa ctt aat gag tct ata 

He Asn Phe Asn He Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He 

770 775 780 

aat aaa get atg att aat ata aat aaa ttt ttg aat caa tgc tct gtt 

Asn Lys Ala Met He Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val 

785 790 795 800 



gat aat caa aga tta tta tct aca ttt act gaa tat att aag tct agg 
Asp Asn Gin Arg Leu Leu Ser Thr Phe Thr Glu Tyr He Lys Ser Arg 
865 870 875 880 



tgc ttc egg age tgt gat eta agg agg ctg gag atg tat tgc gca ccc 
Cys Phe Arg Ser Cys Asp Leu Arg Arg Leu Glu Met Tyr Cys Ala Pro 
930 "* 935 940 



2352 



2400 



tea tat tta atg aat tct atg ate cct tat ggt gtt aaa egg tta gaa 2448 
Ser Tyr Leu Met Asn Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu 
805 810 815 

gat ttt gat get agt ctt aaa gat gca tta tta aag tat ata tat gat 2496 
Asp Phe Asp Ala Ser Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp 
820 825 830 

aat aga gga act tta att ggt caa gta gat aga tta aaa gat aaa gtt 2544 
Asn Arg Gly Thr Leu He Gly Gin Val Asp Arg Leu Lys Asp Lys Val 
835 840 845 

aat aat aca ctt agt aca gat ata cct ttt cag ctt tec aaa tac gta 2592 
Asn Asn Thr Leu Ser Thr Asp He Pro Phe Gin Leu Ser Lys Tyr Val 
850 855 860 



2640 



cct gga ccg gag acg etc tgc ggg get gag ctg gtg gat get ctt cag 2688 
Pro Gly Pro Glu Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gin 
885 * 890 895 

ttc gtg tgt gga gac agg ggc ttt tat ttc aac aag ccc aca ggg tat 273 6 

Phe Val Cys Gly Asp Arg Gly Phe Tyr Phe Asn Lys Pro' Thr Gly Tyr 
900 905 910 

ggc tec age agt egg agg gcg cct cag aca ggt ate gtg gat gag tgc 2784 
Gly Ser Ser Ser Arg Arg Ala Pro Gin Thr Gly He Val Asp Glu Cys 
915 920 925 



2832 



etc aag cct gee aag tea get gaa get tag 2862 
Leu Lys Pro Ala Lys Ser Ala Glu Ala 
945 950 

<210> 14 
<211> 953 
<212> PRT 

<213> Clostridium botulinum 
<400> 14 

Met Gin Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
15 10 15 



Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 ~ 25 30 
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Val Lys Ala Phe Lys lie His Asn Lys lie Trp Val He Pro Glu Arg 
35 40 . 45 

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 .55 60 

Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 * 70 75 80 

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 



Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 
100 105 " HO 

Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys. 
115 120 125 

Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 135 140 

Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 



He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 



Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 ~ 185 190 



Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 



Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 

Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 

Arq Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 



Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 

Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 ~ 295 300 
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Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr Glu Asp 
340 345 350 

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 

Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val Asn Tyr 
370 375 . 380 

Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390. 395 400 

Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 "* 425 430 

Gly He He Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
435 440 445 

He Glu Gly Arg Cys Asp Gly Ala Leu Asn Asp Leu Cys He Lys Val 
450 455 460 

Asn Asn Trp Asp Leu Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn 
465 ~ *" 470 475 480 

Asp Leu Asn Lys Gly Glu Glu lie Thr Ser Asp Thr Asn He Glu Ala 
485 490 495 

Ala Glu Glu Asn He Ser Leu Asp Leu He Gin Gin Tyr Tyr Leu Thr 
500 505 510 

Phe Asn Phe Asp Asn Glu Pro Glu Asn He Ser He Glu Asn Leu Ser 
515 520 525 

Ser Asp He He Gly Gin Leu Glu Leu Met Pro Asn He Glu Arg Phe 
530 535 540 

Pro Asn Gly Lys Lys Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr 
545 550 555 560 

Leu Arg Ala Gin Glu Phe Glu His Gly Lys Ser Arg He Ala Leu Thr 
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565 570 575 



Asn Ser Val Asn Glu Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe 
580 585 590 



Phe Ser Ser Asp Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala 
595 ~ * - 600 605 



Met Phe Leu Gly Trp Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu 
610 615 * 620 



Thr Ser Glu Val Ser Thr Thr Asp Lys lie Ala Asp lie Thr lie lie 
625 630 635 640 

lie Pro Tyr He Gly Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys 
645 650 655 



Asp Asp Phe Val Gly Ala Leu He Phe Ser Gly Ala Val He Leu Leu 
660 665 670 

Glu Phe He Pro Glu He Ala He Pro Val Leu Gly Thr Phe Ala Leu 
675 680 685 

Val Ser Tyr He Ala Asn Lys Val Leu Thr Val Gin Thr He Asp Asn 
690 695 700 

Ala Leu Ser Lys Arg Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He 
705 710 715 720 

Val Thr Asn Trp Leu Ala Lys Val Asn Thr Gin He Asp Leu He Arg 
725 730 735 

Lys Lys Met Lys Glu Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala 
740 745 750 

He He Asn Tyr Gin Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn 
755 760 765 



He Asn Phe Asn He Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He 
770 775 780 

Asn Lys Ala Met He Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val 
785 790 795 800 

Ser Tyr Leu Met Asn Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu 
80S 810 815 



Asp Phe Asp Ala Ser Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp 
820 825 830 
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Asn Arg Gly Thr Leu lie Gly Gin Val Asp Arg Leu Lys Asp Lys Val 
835 840 845 

Asn Asn Thr Leu Ser Thr Asp lie Pro Phe Gin Leu Ser Lys Tyr Val 
850 855 860 



Asp Asn Gin Arg Leu Leu Ser Thr Phe Thr Glu Tyr lie Lys Ser Arg 
865 870 875 880 



Pro Gly Pro Glu Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gin 
885 890 895 



Phe Val Cys Gly Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly Tyr 
900 905 . 910 

Gly Ser Ser Ser Arg Arg Ala Pro Gin Thr Gly lie Val Asp Glu Cys . 
915 920 925 

Cys Phe Arg Ser Cys Asp Leu Arg Arg Leu Glu Met Tyr Cys Ala Pro 
930 935 940 



Leu Lys Pro Ala Lys Ser Ala Glu Ala 
945 950 

<210> 15 

<211> 2724 

<212> DNA 

<213> Clostridium botulinum 
<220> 

<221> CDS 

<222> (1) . . (2724) 

<400> 15 

atg cag ttc gtg aac aag cag ttc aac tat aag gac cct gta aac ggt 48 

Met Gin Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 

15 10 15 

gtt gac att gcc tac ate aaa att cca aac gec ggc cag atg cag ccg 96 
Val Asp lie Ala Tyr lie Lys lie Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 

gtg aag get ttc aag att cat aac aaa ate tgg gtt att ccg gaa cgc 144 
Val Lys Ala Phe Lys lie His Asn Lys lie Trp Val lie Pro Glu Arg 
35 ^ 40 45 

gat aca ttt acg aac ccg gaa gaa gga gac ttg aac ccg ccg ccg gaa 192 
Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 



gca aag cag gtg cca gtt tea tac tac gat tea acc tat ctg age aca 
Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 

rr« TC AO 



240 

65 * 70 75 ' 80 



gac aac gag aag gat aac tac ctg aag gga gtg acc aaa tta ttc gag 288 
Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 
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cgt att tat tec act gac ctg ggc cgt atg ctg ctg acc tea ate gtc 336 

Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 

100 ~ 105 110 

cgc gga ate cca ttt tgg ggt ggc agt acc att gac acg gag ttg aag 384 
Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 

gtt att gac act aac tgc att aac gtg ate caa cca gac ggt age tac 432 
Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 



130 135 140 

aga tct gaa gaa ctt aac etc gta ate ate ggg ccc tec gcg gac att 
Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 



ggt gca ggc aag ttc gca act gat cca gcg gtg acc ctg gca cac gag 
Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 " 215 220 

ctg ate cac gec ggt cat cgt ctg tat ggc att gcg att aac ccg aac 
Leu He His Ala Gly His Arg Leu Tyr Gly.Ile Ala He Asn Pro Asn 
225 230 235 240 

cgc gtg ttc aag gtt aac acc aac gee tac tac gag atg agt ggt tta 
Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 



aag ttt aaa gat att gca agt aca ctg aac aag get aag tec att gtg 

Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 300 

ggt acc act get tea tta cag tat atg aaa aat gtt ttt aaa gag aaa 

Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 

305 310 ~ 315 320 

tat etc eta tct gaa gat aca tct gga aaa ttt teg gta gat aaa tta 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 

325 330 335 

aaa ttt gat aag tta tac aaa atg tta aca gag att tac aca gag gat 

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr Glu Asp 

340 345 350 

aat ttt gtt aag ttt ttt aaa gta ctt aac aga aaa aca tat ttg aat 

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 



480 



ate cag ttt gag tgc aag age ttt ggc cac gaa gtg ttg aac ctg acg 528 
He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 

cgt aac ggt tac ggc tct act cag tac att cgt t-.tc age cca gac ttc 576 
Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 

acg ttc ggt ttc gag gag age ctg gag gtt gat acc aac ccg ctg ttg 624 
Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 



672 



720 



768 



gaa gta age ttc gag gaa ctg cgc acg ttc ggt ggc cat gat gcg aag 816 
Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 

ttt ate gac age ttg cag gag aac gag ttc cgt ctg tac tac tac aac 864 
Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 



912 



960 



1008 



1056 



1104 
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355 360 365 

ttt gat aaa gee gta ttt aag ata aat ata gta cct aag gta aat tac 1152 
Phe Asp Lys Ala Val Phe Lys lie Asn lie Val Pro Lys Val Asn Tyr 
370 375 380 

aca ata tat gat gga ttt aat tta aga aat aca aat tta gca gca aac 1200 
Thr lie Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 ' 390 395 400 

ttt aat ggt caa aat aca gaa att aat aat atg aat ttt act aaa eta 124 8 

Phe Asn Gly Gin Asn Thr Glu lie Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 

aaa aat ttt act gga ttg ttt gaa ttt tat aag ttg eta tgt gta aga 1296 
Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 

ggg ata ata act tct aaa act aaa tea tta gat aaa gga tac aat aag 1344 
Gly lie lie Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
435 440 ^ 445 

ate gaa ggt cgt tgc gat ggg gca tta aat gat tta tgt ate aaa gtt 1392 
lie Glu Gly Arg Cys Asp Gly Ala Leu Asn Asp Leu Cys lie Lys Val 
450 455 460 

aat aat tgg gac ttg ttt ttt agt cct tea gaa gat aat ttt act aat 1440 
Asn Asn Trp Asp Leu Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn 
465 ** 470 475 480 

gat eta aat aaa gga gaa gaa att aca tct gat act aat ata gaa gca 1488 
Asp Leu Asn Lys Gly Glu Glu lie Thr Ser Asp Thr Asn lie Glu Ala 
485 490 495 

gca gaa gaa aat att agt tta gat tta ata caa caa tat tat tta ace 1536 
Ala Glu Glu Asn lie Ser Leu Asp Leu lie Gin Gin Tyr Tyr Leu Thr 
500 505 510. 

ttt aat ttt gat aat gaa cct gaa aat att tea ata gaa aat ctt tea 1584 
Phe Asn Phe Asp Asn Glu Pro Glu Asn lie Ser lie Glu Asn Leu Ser 
515 520 525 

agt gac att ata ggc caa tta gaa ctt atg cct aat ata gaa aga ttt 1632 
Ser Asp lie lie Gly Gin Leu Glu Leu Met Pro Asn lie Glu Arg Phe 
530 535 540 

cct aat gga aaa aag tat gag tta gat aaa tat act atg ttc cat tat 1680 
Pro Asn Gly Lys Lys Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr 
545 * ' 550 555 560 

ctt cgt get caa gaa ttt gaa cat ggt aaa tct agg att get tta aca 1728 
Leu Arg Ala Gin Glu Phe Glu His Gly Lys Ser Arg lie Ala Leu Thr 
565 570 575 

aat tct gtt aac gaa gca tta tta aat cct agt cgt gtt tat aca ttt 1776 
Asn Ser Val Asn Glu Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe 
580 585 590 

ttt tct tea gac tat gta aag aaa gtt aat aaa get acg gag gca get 1824 
Phe Ser Ser Asp Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala 
595 600 605 

atg ttt tta ggc tgg gta gaa caa tta gta tat gat ttt ace gat gaa 1872 
Met Phe Leu Gly Trp Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu 
610 " 615 620 
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act age gaa gta agt act acg gat aaa att gcg gat ata act ata att 1920 

Thr Ser Glu Val Ser Thr Thr Asp Lys He Ala Asp He Thr He He 
625 630 635 640 

att cca tat ata gga cct get tta aat ata ggt aat atg tta tat aaa 1968 
He Pro Tyr He Gly Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys 
645 650 655 

gat gat ttt gta ggt get tta ata ttt tea gga get gtt att ctg tta 2016 
Asp Asp Phe Val Gly Ala Leu He Phe Ser Gly Ala Val He Leu Leu 
660 665 670 

gaa ttt ata cca gag att gca ata cct gta tta ggt act ttt gca ctt 2064 
Glu Phe He Pro Glu He Ala lie Pro Val Leu Gly Thr Phe Ala Leu 
675 680 685 

gta tea tat att gcg aat aag gtt eta acc gtt caa aca ata gat aat 2112 
Val Ser Tyr He Ala Asn Lys Val Leu Thr Val Gin Thr He Asp Asn 
690 695 700 

get tta agt aaa aga aat gaa aaa tgg gat gag gtc tat aaa tat ata 216 0 

Ala Leu Ser Lys Arg Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He 
705 710 715 720 

gta aca aat tgg tta gca aag gtt aat aca cag att gat eta ata aga 2208 
Val Thr Asn Trp Leu Ala Lys Val Asn Thr Gin He Asp Leu He Arg 
725 730 735 

aaa aaa atg aaa gaa get tta gaa aat caa gca gaa gca aca aag get 2256 
Lys Lys Met Lys Glu Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala 
740 745 750 

ata ata aac tat cag tat aat caa tat act gag gaa gag aaa aat aat 23 04 

He He Asn Tyr Gin Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn 
755 760 765 

att aat ttt aat att gat gat tta agt teg aaa ctt aat gag tct ata 2352 
He Asn Phe Asn He Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser lie 
770 775 780 

aat aaa get atg att aat ata aat aaa ttt ttg aat caa tgc tct gtt 2400 
Asn Lys Ala Met He Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val 
785 790 795 800 

tea tat tta atg aat tct atg ate cct tat ggt gtt aaa egg tta gaa 2448 
Ser Tyr Leu Met Asn Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu 
805 810 815 

gat ttt gat get agt ctt aaa gat gca tta tta aag tat ata tat gat 2496 
Asp Phe Asp Ala Ser Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp 
820 825 830 

aat aga gga act tta att ggt caa gta gat aga tta aaa gat aaa gtt 2544 
Asn Arg Gly Thr Leu He Gly Gin Val Asp Arg Leu Lys Asp Lys Val 
835 840 845 

aat aat aca ctt agt aca gat ata cct ttt cag ctt tec aaa tac gta 2592 
Asn Asn Thr Leu Ser Thr Asp He Pro Phe Gin Leu Ser Lys Tyr Val 
850 855 860 

gat aat caa aga tta tta tct aca ttt act gaa tat att aag tct agg 2640 
Asp Asn Gin Arg Leu Leu Ser Thr Phe Thr Glu Tyr He Lys Ser Arg 
865 870 875 880 



cct caa tct aaa gtt aaa aga caa ata ttt tea ggc tat caa tct gat 
Pro Gin Ser Lys Val Lys Arg Gin He Phe Ser Gly Tyr Gin Ser Asp 



2688 
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885 890 895 

att gat aca cat aat aga att aag gat gaa tta tga 2724 

lie Asp Thr His Asn Arg lie Lys Asp Glu Leu 
900 905 



<210> 16 

<211> 907 

<212> PRT 

<213> Clostridium botulinum 

<400> 16 

Met Gin Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1 5 10 15 

Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 

Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro Glu Arg 
35 40 45 

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 

Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 

Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 
100 105 110 

Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
1X5 120 125 

Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 " 135 140 

Ara Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 

He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 

Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 



Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 



WO 2004/024909 



-55- 



PCT/GB2003/003824 



Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 

Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 



Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 300 

Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr Glu Asp 
340 345 350 

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 

Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val Asn Tyr 
370 375 380 

Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 

Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 

Gly He He Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
435 440 445 

He Glu Gly Arg Cys Asp Gly Ala Leu Asn Asp Leu Cys He Lys Val 
450 455 460 

Asn Asn Trp Asp Leu Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn 
465 470 475 480 
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Asp Leu Asn Lys Gly Glu Glu lie Thr Ser Asp Thr Asn lie Glu Ala 
485 490 495 

Ala Glu Glu Asn lie Ser Leu Asp Leu lie Gin Gin Tyr Tyr Leu Thr 
500 505 510 

Phe Asn Phe Asp Asn Glu Pro Glu Asn lie Ser He Glu Asn Leu Ser 
515 520 525 

Ser Asp He He Gly Gin Leu Glu Leu Met Pro Asn He Glu Arg Phe 
530 535 540 

Pro Asn Gly Lys Lys Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr 
545 ~ 550 555 560 

Leu Arg Ala Gin Glu Phe Glu His Gly Lys Ser Arg He Ala Leu Thr 
565 570 575 

Asn Ser Val Asn Glu Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe 
580 585 590 

Phe Ser Ser Asp Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala 
595 ~ 600 60S 

Met Phe Leu Gly Trp Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu 
610 ~ 615 620 

Thr Ser Glu Val Ser Thr Thr Asp Lys He Ala Asp He Thr He He 
625 630 635 640 

He Pro Tyr He Gly Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys 
645 650 655 

Asp Asp Phe Val Gly Ala Leu He Phe Ser Gly Ala Val He Leu Leu 
660 665 670 

Glu Phe He Pro Glu He Ala He Pro Val Leu Gly Thr Phe Ala Leu 
675 680 685 

Val Ser Tyr He Ala Asn Lys Val Leu Thr Val Gin Thr He Asp Asn 
690 695 700 

Ala Leu Ser Lys Arg Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He 
705 " 710 715 720 

Val Thr Asn Trp Leu Ala Lys Val Asn Thr Gin He Asp Leu He Arg 
725 730 735 

Lys Lys Met Lys Glu Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala 
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740 745 750 

lie He Asn Tyr Gin Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn 
755 760 765 

He Asn Phe Asn He Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He 
770 775 780 

Asn Lys Ala Met He Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val 
785 790 795 800 

Ser Tyr Leu Met Asn Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu 
805 810 815 

Asp Phe Asp Ala Ser Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp 
820 " 825 830 

Asn Arg Gly Thr Leu He Gly Gin Val Asp Arg Leu Lys Asp Lys Val 
835 840 845 

Asn Asn Thr Leu Ser Thr Asp He Pro Phe Gin Leu Ser Lys Tyr Val 
850 855 860 

Asp Asn Gin Arg Leu Leu Ser Thr Phe Thr Glu Tyr He Lys Ser Arg 
865 870 875 880 

Pro Gin Ser Lys Val Lys Arg Gin He Phe Ser Gly Tyr Gin Ser Asp 
885 890 895 

He Asp Thr His Asn Arg He Lys Asp Glu Leu 
900 905 

<210> 17 
<211> 3042 
<212> DNA 

<213> Clostridium botulinum 
<220> 

<221> CDS 

<222> (1) . . (3042) 

<400> 17 

atg cag ttc gtg aac aag cag ttc aac tat aag gac cct gta aac ggt 48 

Met Gin Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
15 10 15 

gtt gac att gcc tac ate aaa att cca aac gec ggc cag atg cag ccg 96 
Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 

gtg aag get ttc aag att cat aac aaa ate tgg gtt att ccg gaa cgc 144 
Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro Glu Arg 
35 40 45 
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gat aca ttt acg aac ccg gaa gaa gga gac ttg aac ccg ccg ccg gaa 192 
Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 

gca aag cag gtg cca gtt tea tac tac gat tea ace tat ctg age aca 
Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 ~ 70 75 80 

gac aac gag aag gat aac tac ctg aag gga gtg acc aaa tta ttc gag 
Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 

cgt att tat tec act gac ctg ggc cgt atg ctg ctg acc tea ate gtc 336 
Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 
100 105 110 



cgc gga ate cca ttt tgg ggt ggc agt acc att gac acg gag ttg aag 
Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 

gtt att gac act aac tgc att aac gtg ate caa cca gac ggt age tac 
Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 135 140 

aga tct gaa gaa ctt aac etc gta ate ate ggg ccc tec gcg gac att 
Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 



ctg ate cac gee ggt cat cgt ctg tat ggc att gcg att aac ccg aac 
Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 

cgc gtg ttc aag gtt aac acc aac gee tac tac gag atg agt ggt tta 
Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 

gaa gta age ttc gag gaa ctg cgc acg ttc ggt ggc cat gat gcg aag 
Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 



ttt ate gac age ttg cag gag aac gag ttc cgt ctg tac tac tac aac 
Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

aag ttt aaa gat att gca agt aca ctg aac aag get aag tec att gtg 
Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 



ggt acc act get tea tta cag tat atg aaa aat gtt ttt aaa gag 
Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu 



240 



288 



384 



432 



480 



ate cag ttt gag tgc aag age ttt ggc cac gaa gtg ttg aac ctg acg 528 
He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 

cgt aac ggt tac ggc tct act cag tac att cgt ttc age cca gac ttc 576 
Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 

acg ttc ggt ttc gag gag age ctg gag gtt gat acc aac ccg ctg ttg 624 
Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

ggt gca ggc aag ttc gca act gat cca gcg gtg acc ctg gca cac gag 672 
Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala' Val Thr Leu Ala His Glu 
210 * 215 220 



720 



768 



816 



864 



912 



aaa 960 
Lys 
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305 310 315 320 

tat etc eta tct gaa gat aca tct gga aaa ttt teg gta gat aaa tta 1008 
Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 

aaa ttt gat aag tta tac aaa atg tta aca gag att tac aca gag gat 1056 
Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu lie Tyr Thr Glu Asp 
340 345 350 

aat ttt gtt aag ttt ttt aaa gta ctt aac aga aaa aca tat ttg aat 1104 
Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 ~ 360 365 

ttt gat aaa gec gta ttt aag ata aat ata gta cct aag gta aat tac 1152 
Phe Asp Lys Ala Val Phe Lys lie Asn lie Val Pro Lys Val Asn Tyr 
370 375 380 



aca ata tat gat gga ttt aat tta aga aat aca aat tta gca gca aac 1200 
Thr lie Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 

ttt aat ggt caa aat aca gaa att aat aat atg aat ttt act aaa eta 1248 
Phe Asn Gly Gin Asn Thr Glu lie Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 

aaa aat ttt act gga ttg ttt gaa ttt tat aag ttg eta tgt gta aga 1296 
Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 

ggg ata ata act tct aaa act aaa tea tta gat aaa gga tac aat aag 1344 
Gly lie lie Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
435 440 445 

ate gaa ggt cgt tgc gat ggg gca tta aat gat tta tgt ate aaa gtt 1392 
lie Glu Gly Arg Cys Asp Gly Ala Leu Asn Asp Leu Cys lie Lys Val 
450 455 460 

aat aat tgg gac ttg ttt ttt agt cct tea gaa gat aat ttt act aat 1440 
Asn Asn Trp Asp Leu Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn 
465 " 470 475 480 

gat eta aat aaa gga gaa gaa att aca tct gat act aat ata gaa gca 1488 
Asp Leu Asn Lys Gly Glu Glu lie Thr Ser Asp Thr Asn lie Glu Ala 
485 490 495 

gca gaa gaa aat att agt tta gat tta ata caa caa tat tat tta ace 1536 
Ala Glu Glu Asn lie Ser Leu Asp Leu lie Gin Gin Tyr Tyr Leu Thr 
500 505 510 

ttt aat ttt gat aat gaa cct gaa aat att tea ata gaa aat ctt tea 1584 
Phe Asn Phe Asp Asn Glu Pro Glu Asn lie Ser lie Glu Asn Leu Ser 
515 520 525 

agt gac att ata ggc caa tta gaa ctt atg cct aat ata gaa aga ttt 1632 
Ser Asp lie lie Gly Gin Leu Glu Leu Met Pro Asn lie Glu Arg Phe 
530 J 535 540 

cct aat gga aaa aag tat gag tta gat aaa tat act atg ttc cat tat 1680 
Pro Asn Gly Lys Lys Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr 
545 550 555 560 

ctt cgt get caa gaa ttt gaa cat ggt aaa tct agg att get tta aca 1728 
Leu Arg Ala Gin Glu Phe Glu His Gly Lys Ser Arg lie Ala Leu Thr 
565 570 575 
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aat tct gtt aac gaa gca tta tta aat cct agt cgt gtt tat aca ttt 1776 

Asn Ser Val Asn Glu Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe 
580 585 590 

ttt tct tea gac tat gta aag aaa gtt aat aaa get acg gag gca get 1824 
Phe Ser Ser Asp Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala 
595 600 605 

atg ttt tta ggc tgg gta gaa caa tta gta tat gat ttt acc gat gaa 1872 
Met Phe Leu Gly Tip Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu 
610 615 620 



act age gaa gta agt act acg gat aaa att gcg gat ata act ata att 

Thr Ser Glu Val Ser Thr Thr Asp Lys lie Ala Asp He Thr He He 

625 630 635 640 

att cca tat ata gga cct get tta aat ata ggt aat atg tta tat aaa 

He Pro Tyr He Gly Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys 

645 650 655 

gat gat ttt gta ggt get tta ata ttt tea gga get gtt att etg tta 
Asp Asp Phe Val Gly Ala Leu He Phe Ser Gly Ala Val He Leu Leu 

660 * 665 670 



690 695 700 

get tta agt aaa aga aat gaa aaa tgg gat gag gtc tat aaa tat ata 
Ala Leu Ser Lys Arg Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He 
705 710 715 720 

gta aca aat tgg tta gca aag gtt aat aca cag att gat eta ata aga 
Val Thr Asn Trp Leu Ala Lys Val Asn Thr Gin He Asp Leu He Arg 
725 730 735 



ata ata aac tat cag tat aat caa tat act gag gaa gag aaa aat aat 
He He Asn Tyr Gin Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn 
755 760 765 

att aat ttt aat att gat gat tta agt teg aaa ctt aat gag tct ata 
He Asn Phe Asn He Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He 
770 775 780 

aat aaa get atg att aat ata aat aaa ttt ttg aat caa tgc tct gtt 
Asn Lys Ala Met He Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val 
785 790 795 800 

tea tat tta atg aat tct atg ate cct tat ggt gtt aaa egg tta gaa 
Ser Tyr Leu Met Asn Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu 
805 810 815 



1920 



1968 



2016 



gaa ttt ata cca gag att gca ata cct gta tta ggt act ttt gca ctt 2 064 

Glu Phe He Pro Glu He Ala He Pro Val Leu Gly Thr Phe Ala Leu 
675 680 685 

gta tea tat att gcg aat aag gtt eta acc gtt caa aca ata gat aat 2112 
Val Ser Tyr He Ala Asn Lys Val Leu Thr Val Gin Thr He Asp Asn 

y ^ r- «-7 nn 



2160 



2208 



aaa aaa atg aaa gaa get tta gaa aat caa gca gaa gca aca aag get 2256 
Lys Lys Met Lys Glu Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala 
740 745 750 



2304 



2352 



2400 



2448 



gat ttt gat get agt ctt aaa gat gca tta tta aag tat ata tat gat 2496 
Asp Phe Asp Ala Ser Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp 
820 825 830 

aat aga gga act tta att ggt caa gta gat aga tta aaa gat aaa gtt 2544 
Asn Arg Gly Thr Leu He Gly Gin Val Asp Arg Leu Lys Asp Lys Val 
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835 840 845 



aat 
Asn 


aat 
Asn 
850 


aca 
Thr 


ctt 
Leu 


agt 
Ser 


aca 
Thr 


gat 

Asp 
855 


ata 
lie 


cct 
Pro 


ttt 
Phe 


cag 
Gin. 


ctt 
Leu 
860 


tec 
Ser 


aaa 
Lys 


tac 
Tyr 


gta 
Val 


2592 


gat 
Asp 
865 


aat 
Asn 


caa 
Gin 


aga 
Arg 


tta 
Leu 


tta 
Leu 
870 


tct 
Ser 


aca 
Thr 


ttt 
Phe 


act 
Thr 


gaa 
Glu 
875 


tat 
Tyr 


att 
He 


aag 
Lys 


tea 
Ser 


99 c 
Gly 
880 


2640 


ctg 
Leu 


aat 
Asn 


tec 
Ser 


ccg 
Pro 


ggt 
Gly 
885 


gca 
Ala 


get 
Ala 


cat 
His 


tat 
Tyr 


gcg 
Ala 
890 


caa 
Gin 


cac 
His 


gat 
Asp 


gaa 
Glu 


gee 
Ala 
895 


gta 
Val 


2688 


gac 
Asp 


aac 
Asn 


aaa 
Lys 


ttc 
Phe 
900 


aac 
Asn 


aaa 
Lys 


gaa caa 
Glu Gin 


caa 
Gin 
905 


aac 
Asn 


gcg 
Ala 


ttc 
Phe 


tat 
Tyr 


gag 
Glu 
910 


ate 
He 


tta 
Leu 


2736 



cat tta cct aac tta aac gaa gaa caa cga aac gec ttc ate caa agt 2784 
His Leu Pro Asn Leu Asn Glu Glu Gin Arg Asn Ala Phe He Gin Ser 
915 920 925 

tta aaa gat gac cca age caa age get aac ctt tta gca gaa get aaa 2832 
Leu Lys Asp Asp Pro Ser Gin Ser Ala Asn Leu Leu Ala Glu Ala Lys 
930 935 940 

aag eta aat gat get cag gcg ccg aaa gta gac aac aaa ttc aac aaa 288 0 

Lys Leu Asn Asp Ala Gin Ala Pro Lys Val Asp Asn Lys Phe Asn Lys 
945 950 955 960 

gaa caa caa aac gcg ttc tat gag ate tta cat tta cct aac tta aac 292 8 

Glu Gin Gin Asn Ala Phe Tyr Glu lie Leu His Leu Pro Asn Leu Asn 
965 970 975 

gaa gaa caa cga aac gee ttc ate caa agt tta aaa gat gac cca age 2 976 

Glu Glu Gin Arg Asn Ala Phe He Gin Ser Leu Lys Asp Asp Pro Ser 
980 985 990 

caa age get aac ctt tta gca gaa get aaa aag eta aat gat get cag 3 024 
Gin Ser Ala Asn Leu Leu Ala Glu Ala Lys Lys Leu Asn Asp Ala Gin 
995 1000 1005 

gcg ccg aaa gta gac tag 3042 
Ala Pro Lys Val Asp 
1010 



<210> 18 

<211> 1013 

<212> PRT 

<213> Clostridium botulinum 



<400> 18 



Met Gin Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1 5 * 10 15 



Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 



Val Lys Ala 
35 



Phe Lys He His Asn Lys He Trp Val He Pro Glu Arg 
40 45 



WO 2004/024909 



-62- 



PCT/GB2003/003824 



Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 

Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 

Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser lie Val 
100 * 105 110 

Arg Gly lie Pro Phe Trp Gly Gly Ser Thr lie Asp Thr Glu Leu Lys 
115 120 125 

Val lie Asp Thr Asn Cys He Asn Val lie Gin Pro Asp Gly Ser Tyr 
130 135 140 

Arg Ser Glu Glu Leu Asn Leu. Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 

He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 

Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 

Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 

Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 300 



Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 
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Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 ~ 335 



Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu lie Tyr Thr Glu Asp 
340 345 350 



Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 

355 360 365 

Phe Asp Lys Ala Val Phe Lys lie Asn lie Val Pro Lys Val Asn Tyr 

370 375 380. 



Thr lie Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 

Phe Asn Gly Gin Asn Thr Glu lie Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
42 0 425 43 0 

Gly lie lie Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
435 440 445 

lie Glu Gly Arg Cys Asp Gly Ala Leu Asn Asp Leu Cys lie Lys Val 
450 455 460 



Asn Asn Trp Asp Leu Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn 
465 470 475 480 

Asp Leu Asn Lys Gly Glu Glu lie Thr Ser Asp Thr Asn lie Glu Ala 
485 490 495 

Ala Glu Glu Asn lie Ser Leu Asp Leu lie Gin Gin Tyr Tyr Leu Thr 
500 505 510 



Phe Asn Phe Asp Asn Glu Pro Glu Asn He Ser He Glu Asn Leu Ser 
515 520 525 



Ser . Asp He He Gly Gin Leu Glu Leu Met Pro Asn He Glu Arg Phe 
530 535 540 



Pro Asn Gly Lys Lys Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr 
545 550 " 555 560 



Leu Arg Ala Gin Glu Phe Glu His Gly Lys Ser Arg He Ala Leu Thr 
565 570 575 



Asn Ser Val Asn Glu Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe 
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580 585 590 

Phe Ser Ser Asp Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala 
595 600 605 

Met Phe Leu Gly Trp Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu 
610 ^ 615 620 

Thr Ser Glu Val Ser Thr Thr Asp Lys lie Ala Asp lie Thr lie lie 
625 630 635 640 

lie Pro Tyr lie Gly Pro Ala Leu Asn lie Gly Asn Met Leu Tyr Lys 
645 650 655 



Asp Asp Phe Val Gly Ala Leu He Phe Ser Gly Ala Val He Leu Leu 
660 . 665 . 670 

Glu Phe He Pro Glu He Ala He Pro Val Leu Gly Thr Phe Ala Leu 
675 680 685 

Val Ser Tyr He Ala Asn Lys Val Leu Thr Val Glh Thr He Asp Asn 
690 695 700 

Ala Leu Ser Lys Arg Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He 
705 710 715 720 

Val Thr Asn Trp Leu Ala Lys Val Asn Thr Gin He Asp Leu He Arg 
725 730 735 

Lys Lys Met Lys Glu Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala 
740 745 750 

He He Asn Tyr Gin Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn 
755 760 765 



He Asn Phe Asn He Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He 
770 775 780 

Asn Lys Ala Met He Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val 
785 790 795 800 



Ser Tyr Leu Met Asn Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu 
805 810 815 



Asp Phe Asp Ala Ser Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp 
820 825 830 



Asn Arg Gly Thr Leu He Gly Gin Val Asp Arg Leu Lys Asp Lys Val 
835 840 845 
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Asn Asn Thr Leu Ser Thr Asp He Pro Phe Gin Leu Ser Lys Tyr Val 
850 855 860 

Asp Asn Gin Arg Leu- Leu Ser Thr Phe Thr Glu Tyr He Lys Ser Gly 
865 870 875 880 

Leu Asn Ser Pro Gly Ala Ala His Tyr Ala Gin His Asp Glu Ala Val 
885 890 895 

Asp Asn Lys Phe Asn Lys Glu Gin Gin Asn Ala Phe Tyr Glu He Leu 
900 905 910 

His Leu Pro Asn Leu Asn Glu Glu Gin Arg Asn Ala Phe He Gin Ser 
915 920 925 

Leu Lys Asp Asp Pro Ser Gin Ser Ala Asn Leu Leu Ala Glu Ala Lys 
930 935 940 

Lys Leu Asn Asp Ala Gin Ala Pro Lys Val Asp Asn Lys Phe Asn Lys 
945 950 955 960 

Glu Gin Gin Asn Ala Phe Tyr Glu He Leu His Leu Pro Asn Leu Asn 
965 970 975 

Glu Glu Gin Arg Asn Ala Phe He Gin Ser Leu Lys Asp Asp Pro Ser 
980 985 990 

Gin Ser Ala Asn Leu Leu Ala Glu Ala Lys Lys Leu Asn Asp Ala Gin 
995 1000 1005 

Ala Pro Lys Val Asp 
1010 

<210> 19 

<211> 3509 

<212> DNA 

<213> Clostridium botulinum 

<220> 

<221> CDS 

<222> (1) . . (3507) 

<400> 19 

atg cca gtt aca ata aat aat ttt aat tat aat gat cct att gat aat 48 

Met Pro Val Thr He Asn Ash Phe Asn Tyr Asn Asp Pro He Asp Asn 
15 10 15 

aat aat att att atg atg gag cct cca ttt gcg aga ggt acg ggg aga 96 
Asn Asn lie He Met Met Glu Pro Pro Phe Ala Arg Gly Thr Gly Arg 
20 25 30 

tat tat aaa get ttt aaa ate aca gat cgt att tgg ata ata ccg gaa 144 
Tyr Tyr Lys Ala Phe Lys He Thr Asp Arg He Trp He He Pro Glu 
35 40 45 
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aga tat act ttt gga tat aaa cct gag gat ttt aat aaa agt tec ggt 
Arg Tyr Thr Phe Gly Tyr Lys Pro Glu Asp Phe Asn Lys Ser Ser Gly 
50 55 60 

att ttt aat aga gat gtt tgt gaa tat tat gat cca gat tac tta aat 
lie Phe Asn Arg Asp Val Cys Glu Tyr Tyr Asp Pro Asp Tyr Leu Asn 
65 70 75 80 

act aat gat aaa aag aat ata ttt tta caa aca atg ate aag tta ttt 
Thr Asn Asp Lys Lys Asn lie Phe Leu Gin Thr Met lie Lys Leu Phe 
85 90 95 



192 



240 



288 



aat aga ate aaa tea aaa cca ttg ggt gaa aag tta tta gag atg att 336 
Asn Arg lie Lys Ser Lys Pro Leu Gly Glu Lys Leu Leu Glu Met lie 
100 105 110 

ata aat ggt ata cct tat ctt gga gat aga cgt gtt cca etc gaa gag 384 
lie Asn Gly lie Pro Tyr Leu Gly Asp Arg Arg Val Pro Leu Glu Glu 
115 120 125 

ttt aac aca aac att get agt gta act gtt aat aaa tta ate agt aat. . 432 
Phe Asn Thr Asn He Ala Ser Val Thr Val Asn Lys Leu He Ser Asn 
130 135 140 

cca gga gaa gtg gag cga aaa aaa ggt att ttc gca aat tta ata ata 48 0 

Pro Gly Glu Val Glu Arg Lys Lys Gly He Phe Ala Asn Leu He He 
145 150 155 160 

ttt gga cct ggg cca gtt tta aat gaa aat gag act ata gat ata ggt 528 
Phe Gly Pro Gly Pro Val Leu Asn Glu Asn Glu Thr He Asp He Gly 
165 170 175 

ata caa aat cat ttt gca tea agg gaa ggc ttc ggg ggt ata atg caa 576 
He Gin Asn His Phe Ala Ser Arg Glu Gly Phe Gly Gly He Met Gin 
180 185 190 

atg aag ttt tgc cca gaa tat gta age gta ttt aat aat gtt caa gaa 624 
Met Lys Phe Cys Pro Glu Tyr Val Ser Val Phe Asn Asn Val Gin Glu 
195 200 205 

aac aaa ggc gca agt ata ttt aat aga cgt gga tat ttt tea gat cca 672 
Asn Lys Gly Ala Ser He Phe Asn Arg Arg Gly Tyr Phe Ser Asp Pro 
210 215 220 

gee ttg ata tta atg cat gaa ctt ata cat gtt tta cat gga tta tat 
Ala Leu He Leu Met His Glu Leu He His Val Leu His Gly Leu Tyr 
225 230 235 240 

ggc att aaa gta gat gat tta cca att gta cca aat gaa aaa aaa ttt 
Gly He Lys Val Asp Asp Leu Pro He Val Pro Asn Glu Lys Lys Phe 
245 250 255 

ttt atg caa tct aca gat get ata cag gca gaa gaa eta tat aca ttt 
Phe Met Gin Ser Thr Asp Ala He Gin Ala Glu Glu Leu Tyr Thr Phe 
260 265 270 

gga gga caa gat ccc age ate ata act cct tct acg gat aaa agt ate 
Gly Gly Gin Asp Pro Ser He He Thr Pro Ser Thr Asp Lys Ser He 
275 280 285 

tat gat aaa gtt ttg caa aat ttt aga ggg ata gtt gat aga ctt aac 912 
Tyr Asp Lys Val Leu Gin Asn Phe Arg Gly He Val Asp Arg Leu Asn 
290 295 300 

aag gtt tta gtt tgc ata tea gat cct aac att aat att aat ata tat 960 
Lys Val Leu Val Cys He Ser Asp Pro Asn He Asn He Asn He Tyr 



720 



768 



816 



864 
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305 310 315 320 

aaa aat aaa ttt aaa gat aaa tat aaa ttc gtt gaa gat tct gag gga 1008 
Lys Asn Lys Phe Lys Asp Lys Tyr Lys Phe Val Glu Asp Ser Glu Gly 
325 330 335 

aaa tat agt ata gat gta gaa agt ttt gat aaa tta tat aaa age tta 1056 
Lys Tyr Ser lie Asp Val Glu Ser Phe Asp Lys Leu Tyr Lys Ser Leu 
340 345 350 

atg ttt ggt ttt aca gaa act aat ata gca gaa aat tat aaa ata aaa 1104 
Met Phe Gly Phe Thr Glu Thr Asn lie Ala Glu Asn Tyr Lys He Lys 
355 360 365 

act aga get tct tat ttt agt gat tec tta cca cca gta aaa ata aaa 1152 
Thr Arg Ala Ser Tyr Phe Ser Asp Ser Leu Pro Pro Val Lys He Lys 
370 375 380 

aat tta tta gat aat gaa ate tat act ata gag gaa ggg ttt aat ata 1200 
Asn Leu Leu Asp Asn Glu He Tyr Thr He Glu Glu Gly Phe Asn He 
385 390 395 400 

tct gat aaa gat atg gaa aaa gaa tat aga ggt cag aat aaa get ata 1248 
Ser Asp Lys Asp Met Glu Lys Glu Tyr Arg Gly Gin Asn Lys Ala He 
405 410 415 

aat aaa caa get tat gaa gaa at t age aag gag cat ttg get gta tat 12 96 

Asn Lys Gin Ala Tyr Glu Glu He Ser Lys Glu His Leu Ala Val Tyr 
420 425 430 

aag ata caa atg tgt aaa agt gtt aaa get cca gga ata tgt att gat 1344 
Lys He Gin Met Cys Lys Ser Val Lys Ala Pro Gly He Cys He Asp 
435 440 445 

gtt gat aat gaa -gat ttg ttc ttt ata get gat aaa aat agt ttt tea 1392 
Val Asp Asn Glu Asp Leu Phe Phe He Ala Asp Lys Asn Ser Phe Ser 
450 455 460 

gat gat tta tct aaa aac gaa aga ata gaa tat aat aca cag agt aat 1440 
Asp Asp Leu Ser Lys Asn Glu Arg He Glu Tyr Asn Thr Gin Ser Asn 
465 470 475 480 

tat ata gaa aat gac ttc cct ata aat gaa tta att tta gat act gat 1488 
Tyr He Glu Asn Asp Phe Pro He Asn Glu Leu He Leu Asp Thr Asp 
485 490 495 

tta ata agt aaa ata gaa tta cca agt gaa aat aca gaa tea ctt act 1536 
Leu He Ser Lys He Glu Leu Pro Ser Glu Asn Thr Glu Ser Leu Thr 
500 505 510 

gat ttt aat gta gat gtt cca gta tat gaa aaa caa ccc get ata aaa 1584 
Asp Phe Asn Val Asp Val Pro Val Tyr Glu Lys Gin Pro Ala He Lys 
515 520 525 

aaa att ttt aca gat gaa aat ace ate ttt caa tat tta tac tct cag 1632 
Lys He Phe Thr Asp Glu Asn Thr He Phe Gin Tyr Leu Tyr Ser Gin 
53.0 535 540 

aca ttt cct eta gat ata aga gat ata agt tta aca tct tea ttt gat 1680 
Thr Phe Pro Leu Asp He Arg Asp He Ser Leu Thr Ser Ser Phe Asp 
545 550 555 560 

gat gca tta tta ttt tct aac aaa gtt tat tea ttt ttt tct atg gat 1728 
Asp Ala Leu Leu Phe Ser Asn Lys Val Tyr Ser Phe Phe Ser Met Asp 
565 570 575 



WO 2004/024909 PCT/GB2003/003824 

-68- 

tat att aaa act get aat aaa gtg gta gaa gca gga tta ttt gca ggt 1776 
Tyr lie Lys Thr Ala Asn Lys Val Val Glu Ala Gly Leu Phe Ala Gly 
580 585 590 

tgg gtg aaa cag ata gta aat gat ttt gta ate gaa get aat aaa age 1824 
Trp Val Lys Gin lie Val Asn Asp Phe Val lie Glu Ala Asn Lys Ser 
595 600 605 

aat act atg gat aaa att gca gat ata tct eta att gtt cct tat ata 1872 
Asn Thr Met Asp Lys lie Ala Asp lie Ser Leu lie Val Pro Tyr lie 
610 615 620 

gga tta get tta aat gta gga aat gaa aca get aaa gga aat ttt gaa 1920 
Gly Leu Ala Leu Asn Val Gly Asn Glu Thr Ala Lys Gly Asn Phe Glu 
625 630 635 640 

aat get ttt gag att gca gga gee agt att eta eta gaa ttt ata cca 1968 
Asn Ala Phe Glu lie Ala Gly Ala Ser lie Leu Leu Glu Phe lie Pro 
645 650 655 

gaa ctt tta ata cct gta gtt gga gee ttt tta tta gaa tea tat att 2 016 

Glu Leu Leu lie Pro Val Val Gly Ala Phe Leu Leu Glu Ser Tyr lie 
660 665 670 

gac aat aaa aat aaa att att aaa aca ata gat aat get tta act aaa 2064 
Asp Asn Lys Asn Lys He He Lys Thr He Asp Asn Ala Leu Thr Lys 
675 680 685 

aga aat gaa aaa tgg agt gat atg tac gga tta ata gta gcg caa tgg 2112 
Arg Asn Glu Lys Trp Ser Asp Met Tyr Gly Leu He Val Ala Gin Trp 
690 695 700 

etc tea aca gtt aat act caa ttt tat aca ata aaa gag gga atg tat 2160 
Leu Ser Thr Val Asn Thr Gin Phe Tyr Thr He Lys Glu Gly Met Tyr 
705 710 715 720 

aag get tta aat tat caa gca caa gca ttg gaa gaa ata ata aaa tac 22 08 

Lys Ala Leu Asn Tyr Gin Ala Gin Ala Leu Glu Glu He He Lys Tyr 
725 730 735 

aga tat aat ata tat tct gaa aaa gaa aag tea aat att aac ate gat 2256 
Arg Tyr Asn He Tyr Ser Glu Lys Glu Lys Ser Asn He Asn lie Asp 
740 745 750 

ttt aat gat ata aat tct aaa ctt aat gag ggt att aac caa get ata 23 04 

Phe Asn Asp He Asn Ser Lys Leu Asn Glu Gly He Asn Gin Ala He 
755 760 765 

gat aat ata aat aat ttt ata aat gga tgt tct gta tea tat tta atg 2352 
Asp Asn He Asn Asn Phe He Asn Gly Cys Ser Val Ser Tyr Leu Met 
770 775 780 

aaa aaa atg att cca tta get gta gaa aaa tta eta gac ttt gat aat 24 00 

Lys Lys Met He Pro Leu Ala Val Glu Lys Leu Leu Asp Phe Asp Asn 
785 790 795 800 

act etc aaa aaa aat ttg tta aat tat ata gat gaa aat aaa tta tat 2448 
Thr Leu Lys Lys Asn Leu Leu Asn Tyr He Asp Glu Asn Lys Leu Tyr 
805 810 815 

ttg att gga agt gca gaa tat gaa aaa tea aaa gta aat aaa tac ttg 2496 
Leu He Gly Ser Ala Glu Tyr Glu Lys Ser Lys Val Asn Lys Tyr Leu 
820 825 830 



aaa ace att atg ccg ttt gat ctt tea ata tat acc aat gat aca ata 
Lys Thr He Met Pro Phe Asp Leu Ser He Tyr Thr Asn Asp Thr He 



2544 
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835 



840 



845 



eta ata gaa atg ttt aat aaa tat aat age gaa att tta aat aat att 
Leu lie Glu Met Phe Asn Lys Tyr Asn Ser Glu lie Leu Asn Asn He 
850 855 860 

ate tta aat tta aga tat aag gat aat aat tta ata gat tta tea gga 
He Leu Asn Leu Arg Tyr Lys Asp Asn Asn Leu He Asp Leu Ser Gly 
865 870 875 880 

tat ggg gca aag gta gag gta tat gat gga gtc gag ctt aat gat aaa 
Tyr Gly Ala Lys Val Glu Val Tyr Asp Gly Val Glu Leu Asn Asp Lys 
885 890 895 

aat caa ttt aaa tta act agt tea gca aat agt aag att aga gtg act 
Asn Gin Phe Lys Leu Thr Ser Ser Ala Asn Ser Lys lie Arg Val Thr- 
900 905 910 

caa aat cag aat ate ata ttt aat agt gtg ttc ctt gat ttt age gtt 
Gin Asn Gin Asn He He Phe Asn Ser Val Phe -Leu Asp Phe Ser Val 
915 920 925 

age ttt tgg ata aga ata cct aaa tat aag aat gat ggt ata caa aat 
Ser Phe Trp He Arg He Pro Lys Tyr Lys Asn Asp Gly He Gin Asn 
930 ~ 935 940 

tat att cat aat gaa tat aca ata att aat tgt atg aaa aat aat teg 
Tyr lie His Asn Glu Tyr Thr He He Asn Cys Met Lys Asn Asn Ser 
945 950 955 960 

ggc tgg aaa ata tct att agg ggt aat agg ata ata tgg act tta att 
Gly Trp Lys He Ser He Arg Gly Asn Arg He He Trp Thr Leu He 
965 970 975 

gat ata aat gga aaa acc aaa teg gta ttt ttt gaa tat aac ata aga 
Asp He Asn Gly Lys Thr Lys Ser Val Phe Phe Glu Tyr Asn He Arg 
980 985 990 



2592 



2640 



2688 



2736 



2784 



2832 



2880 



2928 



2976 



gaa gat ata tea gag tat ata aat aga tgg ttt ttt gta 
Glu Asp He Ser Glu Tyr He Asn Arg Trp Phe Phe Val 
995 1000 1005 



act att act 
Thr He Thr 



3024 



aat aat ttg aat aac get aaa att tat att aat ggt aag eta gaa 
Asn Asn Leu Asn Asn Ala Lys He Tyr He Asn Gly Lys Leu Glu 
1010 1015 1020 



tea aat aca gat att aaa gat ata aga gaa gtt att 
Ser Asn Thr Asp He Lys Asp He Arg Glu Val He 
1025 1030 1035 



get aat ggt 
Ala Asn Gly 



gaa ata ata ttt aaa tta gat ggt gat ata gat aga aca caa ttt 

Glu lie He Phe Lys Leu Asp Gly Asp lie Asp Arg Thr Gin Phe 
1040 1045 1050 

att tgg atg aaa tat ttc agt att ttt aat acg gaa tta agt caa 

He Trp Met Lys Tyr Phe Ser He Phe Asn Thr Glu Leu Ser Gin 
1055 1060 1065 



tea aat att gaa gaa aga tat 
Ser Asn He Glu Glu Arg Tyr 
1070 1075 



aaa att caa tea tat age gaa tat 
Lys He Gin Ser Tyr Ser Glu Tyr 
1080 



tta aaa gat ttt tgg gga aat cct tta atg tac aat aaa gaa tat 
Leu Lys Asp Phe Trp Gly Asn Pro Leu Met Tyr Asn Lys Glu Tyr 
1085 1090 1095 



3069 



3114 



3159 



3204 



3249 



3294 
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tat atg ttt aat gcg ggg aat aaa aat tea tat att aaa- eta aag 3339 

Tyr Met Phe Asn Ala Gly Asn Lys Asn Ser Tyr lie Lys Leu Lys 
1100 1105 1110 

aaa gat tea cct gta ggt gaa att tta aca cgt age aaa tat aat 3384 
Lys Asp Ser Pro Val Gly Glu lie Leu Thr Arg Ser Lys Tyr Asn 
1115 1120 1125 

caa aat tct aaa tat ata aat tat aga gat tta tat att gga gaa 3429 
Gin Asn Ser Lys Tyr lie Asn Tyr Arg Asp Leu Tyr lie Gly Glu 
1130 1135 1140 

aaa ttt att ata aga aga aag tea aat tct caa tct ata aat gat 3474 
Lys Phe lie lie Arg Arg Lys Ser Asn Ser Gin Ser lie Asn Asp 
1145 1150 1155 



gat ata gtt aga aaa gaa gat tat ata tat eta ga 
Asp lie Val Arg Lys Glu Asp Tyr lie Tyr Leu 
1160 1165 



<210> 20 

<211> 1169 

<212> PRT 

<213> Clostridium botulinum 

<400> 20 

Met Pro Val Thr lie Asn Asn Phe Asn Tyr Asn Asp Pro lie Asp Asn 
1 5 10 15 

Asn Asn lie lie Met Met Glu Pro Pro Phe Ala Arg Gly Thr Gly Arg 
20 25 30 

Tyr Tyr Lys Ala Phe Lys He Thr Asp Arg He Trp He lie Pro Glu 
35 40 45 

Arg Tyr Thr Phe Gly Tyr Lys Pro Glu Asp Phe Asn Lys Ser Ser Gly 
50 55 60 

He Phe Asn Arg Asp Val Cys Glu Tyr Tyr Asp Pro Asp Tyr Leu Asn 
65 70 75 80 

Thr Asn Asp Lys Lys Asn He Phe Leu Gin Thr Met He Lys Leu Phe 
85 90 95 

Asn Arg He Lys Ser Lys Pro Leu Gly Glu Lys Leu Leu Glu Met He 
100 105 110 

He Asn Gly He Pro Tyr Leu Gly Asp Arg Arg Val Pro Leu Glu Glu 
115 120 125 

Phe Asn Thr Asn He Ala Ser Val Thr Val Asn Lys Leu He Ser Asn 
130 135 140 



3509 



Pro Gly Glu Val Glu Arg Lys Lys Gly He Phe Ala Asn Leu He He 
145 ■ 150 ~ 155 160 
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Phe Gly Pro Gly Pro Val Leu Asn Glu Asn Glu Thr lie Asp lie Gly 
165 170 175 

lie Gin Asn His Phe Ala Ser Arg Glu Gly Phe Gly Gly lie Met Gin 
180 185 190 

Met Lys Phe Cys Pro Glu Tyr Val Ser Val Phe Asn Asn Val Gin Glu 
195 200 205 

Asn Lys Gly Ala Ser He Phe Asn Arg Arg Gly Tyr Phe Ser Asp Pro 
210 ^ 215 220 

Ala Leu He Leu Met His Glu Leu lie His Val Leu His Gly Leu Tyr 
225 230 235 240 

Gly He Lys Val Asp Asp Leu Pro He Val Pro Asn Glu Lys Lys Phe 
245 250 255 

Phe Met Gin Ser Thr Asp Ala He Gin Ala Glu Glu Leu Tyr Thr Phe 
260 265 270 

Gly Gly Gin Asp Pro Ser He He Thr Pro Ser Thr Asp Lys Ser He 
275 280 285 

Tyr Asp Lys Val Leu Gin Asn Phe Arg Gly He Val Asp Arg Leu Asn 
290 295 300 

Lys Val Leu Val Cys He Ser Asp Pro Asn He Asn He Asn He Tyr 
305 310 315 320 

Lys Asn Lys Phe Lys Asp Lys Tyr Lys Phe Val Glu Asp Ser Glu Gly 
325 330 335 

Lys Tyr Ser He Asp Val Glu Ser Phe Asp Lys Leu Tyr Lys Ser Leu 
340 345 350 

Met Phe Gly Phe Thr Glu Thr Asn He Ala Glu Asn Tyr Lys He Lys 
355 360 365 

Thr Arg Ala Ser Tyr Phe Ser Asp Ser Leu Pro Pro Val Lys He Lys 
370 ' 375 380 

Asn Leu Leu Asp Asn Glu He Tyr Thr He Glu Glu Gly Phe Asn He 
385 * 390 395 400 

Ser Asp Lys Asp Met Glu Lys Glu Tyr Arg Gly Gin Asn Lys Ala He 
405 410 415 



Asn Lys Gin Ala Tyr Glu Glu He Ser Lys Glu His Leu Ala Val Tyr 
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420 425 430 

Lys lie Gin Met Cys Lys Ser Val Lys Ala Pro Gly He Cys He Asp 
435 440 445 

Val Asp Asn Glu Asp Leu Phe Phe He Ala Asp Lys Asn Ser Phe Ser 
450 455 460 

Asp Asp Leu Ser Lys Asn Glu Arg He Glu Tyr Asn Thr Gin Ser Asn 
465 470 475 480 

Tyr He Glu Asn Asp Phe Pro He Asn Glu Leu He Leu Asp Thr Asp 
485 490 495 

Leu He Ser Lys He Glu Leu Pro Ser Glu Asn Thr Glu Ser Leu Thr 
500 505 510 

Asp Phe Asn Val Asp Val Pro Val Tyr Glu Lys Gin Pro Ala He Lys 
515 520 525 

Lys He Phe Thr Asp Glu Asn Thr He Phe Gin Tyr Leu Tyr Ser Gin 
530 535 540 

Thr Phe Pro Leu Asp He Arg Asp He Ser Leu Thr Ser Ser Phe Asp 
545 550 555 560 

Asp Ala Leu Leu Phe Ser Asn Lys Val Tyr Ser Phe Phe Ser Met Asp 
565 570 575 

Tyr He Lys Thr Ala Asn Lys Val Val Glu Ala Gly Leu Phe Ala Gly 
580 585 590 

Trp Val Lys Gin He Val Asn Asp Phe Val He Glu Ala Asn Lys Ser 
595 600 605 

Asn Thr Met Asp Lys He Ala Asp He Ser Leu He Val Pro Tyr He 
610 615 620 

Gly Leu Ala Leu Asn Val Gly Asn Glu Thr Ala Lys Gly Asn Phe Glu 
625 630 635 640 

Asn Ala Phe Glu He Ala Gly Ala Ser He Leu Leu Glu Phe He Pro 
645 650 655 

Glu Leu Leu He Pro Val Val Gly Ala Phe Leu Leu Glu Ser Tyr He 
660 665 670 



Asp Asn Lys Asn Lys He He Lys Thr He Asp Asn Ala Leu Thr Lys 
675 680 685 
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Arg Asn Glu Lys Trp Ser Asp Met Tyr Gly Leu lie Val Ala Gin Trp 

690 695 700 

Leu Ser Thr Val Asn Thr Gin Phe Tyr Thr lie Lys Glu Gly Met Tyr 
705 710 715 720 

Lys Ala Leu Asn Tyr Gin Ala Gin Ala Leu Glu Glu lie lie Lys Tyr 
725 730 735 

Arg Tyr Asn lie Tyr Ser Glu Lys Glu Lys Ser Asn lie Asn lie Asp 
740 745 750 

Phe Asn Asp lie Asn Ser Lys Leu Asn Glu Gly lie Asn Gin Ala lie 
755 760 765 

Asp Asn lie Asn Asn Phe lie Asn Gly Cys Ser Val Ser Tyr Leu Met 
770 775 780 

Lys Lys Met lie Pro Leu Ala Val Glu Lys Leu Leu Asp Phe Asp Asn 
785 790 795 800 

Thr Leu Lys Lys Asn Leu Leu Asn Tyr lie Asp Glu Asn Lys Leu Tyr 
805 810 815 

Leu lie Gly Ser Ala Glu Tyr Glu Lys Ser Lys Val Asn Lys Tyr Leu 
820 825 830 

Lys Thr lie Met Pro Phe Asp Leu Ser lie Tyr Thr Asn Asp Thr lie 
835 840 845 

Leu lie Glu Met Phe Asn Lys Tyr Asn Ser Glu lie Leu Asn Asn lie 
850 855 860 

lie Leu Asn Leu Arg Tyr Lys Asp Asn Asn Leu lie Asp Leu Ser Gly 
865 870 ~ 875 880 

Tyr Gly Ala Lys Val Glu Val Tyr Asp Gly Val Glu Leu Asn Asp Lys 
885 890 895 

Asn Gin Phe Lys Leu Thr Ser Ser Ala Asn Ser Lys lie Arg Val Thr 
900 905 910 

Gin Asn Gin Asn lie lie Phe Asn Ser Val Phe Leu Asp Phe Ser Val 
915 920 925 

Ser Phe Trp lie Arg lie Pro Lys Tyr Lys Asn Asp Gly lie Gin Asn 
930 935 940 



Tyr lie His Asn Glu Tyr Thr lie He Asn Cys Met Lys Asn Asn Ser 
945 950 955 960 
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Gly Trp Lys He Ser He Arg Gly Asn Arg He He Trp Thr Leu He 
965 970 975 

Asp He Asn Gly Lys Thr Lys Ser Val Phe Phe Glu Tyr Asn He Arg 
980 985 990 

Glu Asp He Ser Glu Tyr He Asn Arg Trp Phe Phe Val Thr He Thr 
995 1000 1005 

Asn Asn Leu Asn Asn Ala Lys He Tyr He Asn Gly Lys Leu Glu 
1010 1015 1020 

Ser Asn Thr Asp He Lys Asp He Arg Glu Val He Ala Asn Gly 
1025 1030 1035 

Glu He He Phe Lys Leu Asp Gly Asp He Asp Arg Thr Gin Phe 
1040 1045 1050 

He Trp Met Lys Tyr Phe Ser He Phe Asn Thr Glu Leu Ser Gin 
1055 1060 1065 

Ser Asn He Glu Glu Arg Tyr Lys He Gin Ser Tyr Ser Glu Tyr 
1070 1075 1080 

Leu Lys Asp Phe Trp Gly Asn Pro Leu Met Tyr Asn Lys Glu Tyr 
1085 1090 1095 

Tyr Met Phe Asn Ala Gly Asn Lys Asn Ser Tyr He Lys Leu Lys 
1100 1105 1110 

Lys Asp Ser Pro Val Gly Glu He Leu Thr Arg Ser Lys Tyr Asn 
1115 1120 1125 

Gin Asn Ser Lys Tyr He Asn Tyr Arg Asp Leu Tyr He Gly Glu 
1130 1135 1140 

Lys Phe He He Arg Arg Lys Ser Asn Ser Gin Ser He Asn Asp 
1145 1150 1155 

Asp He Val Arg Lys Glu Asp Tyr He Tyr Leu 
1160 1165 



<210> 21 

<211> 2574 

<212> DNA 

<213> Clostridium botulinum 



<220> 
<221> 
<222> 



CDS 

(1) . . (2574) 
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<400> 21 

atg cca gtt aca ata aat aat ttt aat tat aat gat cct att gat aat 48 

Met Pro Val Thr lie Asn Asn Phe Asn Tyr Asn Asp Pro lie Asp Asn 
1 5 10 15 

aat aat att att atg atg gag cct cca ttt gcg aga ggt acg ggg aga 96 
Asn Asn lie lie Met Met Glu Pro Pro Phe Ala Arg Gly Thr Gly Arg 
20 25 30 

tat tat aaa get ttt aaa ate aca gat cgt att tgg ata ata ccg gaa 144 
Tyr Tyr Lys Ala Phe Lys lie Thr Asp Arg lie Trp lie lie Pro Glu 
35 40 45 

aga tat act ttt gga tat aaa cct gag gat ttt aat aaa agt tec ggt 192 
Arg Tyr Thr Phe Gly Tyr Lys Pro Glu Asp Phe Asn Lys Ser Ser Gly 
50 55 60 

att ttt aat aga gat gtt tgt gaa tat tat gat cca gat tac tta aat 240 
lie Phe Asn Arg Asp Val Cys Glu Tyr Tyr Asp Pro Asp Tyr Leu Asn 
65 70 75 80 



act aat gat aaa aag aat ata ttt tta caa aca atg ate aag tta ttt 
Thr Asn Asp Lys Lys Asn lie Phe Leu Gin Thr Met lie Lys Leu Phe 
85 90 95 



cca gga gaa gtg gag cga aaa aaa ggt att ttc gca aat tta ata ata 

Pro Gly Glu Val Glu Arg Lys Lys Gly lie Phe Ala Asn Leu lie lie 

145 ~ 150 '* 155 160 

ttt gga cct ggg cca gtt tta aat gaa aat gag act ata gat ata ggt 

Phe Gly Pro Gly Pro Val Leu Asn Glu Asn Glu Thr He Asp He Gly 
165 170 175 



atg aag ttt tgc cca gaa tat gta age gta ttt aat aat gtt caa gaa 
Met Lys Phe Cys Pro Glu Tyr Val Ser Val Phe Asn Asn Val Gin Glu 
195 200 205 

aac aaa ggc gca agt ata ttt aat aga cgt gga tat ttt tea gat cca 
Asn Lys Gly Ala Ser He Phe Asn Arg Arg Gly Tyr Phe Ser Asp Pro 
210 215 220 

gec ttg ata tta atg cat gaa ctt ata cat gtt tta cat gga tta tat 
Ala Leu He Leu Met His Glu Leu He His Val Leu His Gly Leu Tyr 
225 230 235 240 

ggc att aaa gta gat gat tta cca att gta cca aat gaa aaa aaa ttt 
Gly He Lys Val Asp Asp Leu Pro He Val Pro Asn Glu Lys Lys Phe 
245 250 255 

ttt atg caa tct aca gat get ata cag gca gaa gaa eta tat aca ttt 



288 



aat aga ate aaa tea aaa cca ttg ggt gaa aag tta tta gag atg att 33 6 

Asn Arg He Lys Ser Lys Pro Leu Gly Glu Lys Leu Leu Glu Met He 
100 105 110 

ata aat ggt ata cct tat ctt gga gat aga cgt gtt cca etc gaa gag 384 
He Asn Gly He Pro Tyr Leu Gly Asp Arg Arg Val Pro Leu Glu Glu 
115 ~ 120 125 

ttt aac aca aac att get agt gta act gtt aat aaa tta ate agt aat 432 
Phe Asn Thr Asn He Ala Ser Val Thr Val Asn Lys Leu He Ser Asn 
130 135 140 



480 



528 



ata caa aat cat ttt gca tea agg~ gaa ggc ttc ggg ggt ata atg caa 576 
He Gin Asn His Phe Ala Ser Arg Glu Gly Phe Gly Gly He Met Gin 
180 185 190 



624 



672 



720 



768 



816 
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Phe Met Gin Ser Thr Asp Ala lie Gin Ala Glu Glu Leu Tyr Thr Phe 
260 265 270 

gga gga caa gat ccc age ate ata act cct tct acg gat aaa agt ate 
Gly Gly Gin Asp Pro Ser He He Thr Pro Ser Thr Asp Lys Ser He 
275 280 285 



aag gtt tta gtt tgc ata tea gat cct aac att aat att aat ata tat 
Lys Val Leu Val Cys He Ser Asp Pro Asn He Asn He Asn He Tyr 
305 310 315 320 



gat gat tta tct aaa aac gaa aga ata gaa tat aat aca cag agt aat 
Asp Asp Leu Ser Lys Asn Glu Arg He Glu Tyr Asn Thr Gin Ser Asn 
465 " 470 475 480 

tat ata gaa aat gac ttc cct ata aat gaa tta att tta gat act gat 
Tyr He Glu Asn Asp Phe Pro He Asn Glu Leu He Leu Asp Thr Asp 
485 490 495 



gat ttt aat gta gat gtt cca gta tat gaa aaa caa ccc get ata aaa 
Asp Phe Asn Val Asp Val Pro Val Tyr Glu Lys Gin Pro Ala He Lys 
515 520 525 



864 



tat gat aaa gtt ttg caa aat ttt aga ggg ata gtt gat aga ctt aac 912 
Tyr Asp Lys Val Leu Gin Asn Phe Arg Gly He Val Asp Arg Leu Asn 
290 295 300 



960 



aaa aat aaa ttt aaa gat aaa tat aaa ttc gtt gaa gat tct gag gga 1008 
Lys Asn Lys Phe Lys Asp Lys Tyr Lys Phe Val Glu Asp Ser Glu Gly 
325 330 335 

aaa tat agt ata gat gta gaa agt ttt gat aaa tta tat aaa age tta 1056 
Lys Tyr Ser He Asp Val Glu Ser Phe Asp Lys Leu Tyr Lys Ser Leu 
340 345 350 

atg ttt ggt ttt aca gaa act aat ata gca gaa aat tat aaa ata aaa 1104 
Met Phe Gly Phe Thr Glu Thr Asn He Ala Glu Asn Tyr Lys He Lys 
355 360 365 

act aga get tct tat ttt agt gat tec tta cca cca gta aaa ata aaa 
Thr Arg Ala Ser Tyr Phe Ser Asp Ser Leu Pro Pro Val Lys He Lys 
370 375 380 

aat tta tta gat aat gaa ate tat act ata gag gaa ggg ttt aat ata 
Asn Leu Leu Asp Asn Glu He Tyr Thr He Glu Glu Gly Phe Asn He 
385 390 395 400 

tct gat aaa gat atg gaa aaa gaa tat aga ggt cag aat aaa get ata 
Ser Asp Lys Asp Met Glu Lys Glu Tyr Arg Gly Gin Asn Lys Ala He 
405 410 415 

aat aaa caa get tat gaa gaa att age aag gag cat ttg get gta tat 1296 
Asn Lys Gin Ala Tyr Glu Glu He Ser Lys Glu His Leu Ala Val Tyr 
420 425 430 

aag ata caa atg tgt aaa agt gtt aaa get cca gga ata tgt att gat 1344 
Lys He Gin Met Cys Lys Ser Val Lys Ala Pro Gly He Cys He Asp 
435 440 445 

cjtt gat aat gaa gat ttg ttc ttt ata get gat aaa aat agt ttt tea 13 92 

Val Asp Asn Glu Asp Leu Phe Phe He Ala Asp Lys Asn Ser Phe Ser 
450 455 460 



1152 



1200 



1248 



1440 



1488 



tta ata agt aaa ata gaa tta cca agt gaa aat aca gaa tea ctt act 1536 
Leu He Ser Lys He Glu Leu Pro Ser Glu Asn Thr Glu Ser Leu Thr 
500 505 510 



1584 
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aaa att ttt aca gat gaa aat acc ate ttt caa tat tta tac tct cag 163 2 

Lys lie Phe Thr Asp Glu Asn Thr lie Phe Gin Tyr Leu Tyr Ser Gin 
530 535 540 

aca ttt cct eta gat ata aga gat ata agt tta aca tct tea ttt gat 1680 
Thr Phe Pro Leu Asp lie Arg Asp lie Ser Leu Thr Ser Ser Phe Asp 
545 550 555 . 560 

gat gca tta tta ttt tct aac aaa gtt tat tea ttt ttt tct atg gat 1728 
Asp Ala Leu Leu Phe Ser Asn Lys Val Tyr Ser Phe Phe Ser Met Asp 
565 570 575 

tat att aaa act get aat aaa gtg gta gaa gca gga tta ttt gca ggt 1776 
Tyr lie Lys Thr Ala Asn Lys Val Val Glu Ala Gly Leu Phe Ala Gly 
580 585 590 

tgg gtg aaa cag ata gta aat gat ttt gta ate gaa get aat aaa age 1824 
Trp Val Lys Gin lie Val Asn Asp Phe Val lie Glu Ala Asn Lys Ser 
595 600 605 

aat act atg gat aaa att gca gat ata tct eta att gtt cct tat ata 1872 
Asn Thr Met Asp Lys lie Ala Asp lie Ser Leu lie Val Pro Tyr lie 
610 " 615 620 

gga tta get tta aat gta gga aat gaa aca get aaa gga aat ttt gaa 1920 
Gly Leu Ala Leu Asn Val Gly Asn Glu Thr Ala Lys Gly Asn Phe Glu 
625 630 635 640 

aat get ttt gag att gca gga gee agt att eta eta gaa ttt ata cca 1968 
Asn Ala Phe Glu lie Ala Gly Ala Ser lie Leu Leu Glu Phe lie Pro 
645 650 655 

gaa ctt tta ata cct gta gtt gga gee ttt tta tta gaa tea tat att 2016 
Glu Leu Leu lie Pro Val Val Gly Ala Phe Leu Leu Glu Ser Tyr lie 
660 665 670 

gac aat aaa aat aaa att att aaa aca ata gat aat get tta act aaa 2064 
Asp Asn Lys Asn Lys lie lie Lys Thr lie Asp Asn Ala Leu Thr Lys 
675 680 685 

aga aat gaa aaa tgg agt gat atg tac gga tta ata gta gcg caa tgg 2112 
Arg Asn Glu Lys Trp Ser Asp Met Tyr Gly Leu lie Val Ala Gin Trp 
690 695 700 



etc tea aca gtt aat act caa ttt tat aca ata aaa gag gga atg tat 
Leu Ser Thr Val Asn Thr Gin Phe Tyr Thr lie Lys Glu Gly Met Tyr 
705 710 715 720 

aag get tta aat tat caa gca caa gca ttg gaa gaa ata ata aaa tac 
Lys Ala Leu Asn Tyr Gin Ala Gin Ala Leu Glu Glu lie lie Lys Tyr 
725 730 735 

aga tat aat ata tat tct gaa aaa gaa aag tea aat att aac ate gat 
Arg Tyr Asn lie Tyr Ser Glu Lys Glu Lys Ser Asn He Asn He Asp 
740 745 750 



2160 



2208 



2256 



ttt aat gat ata aat tct aaa ctt aat gag ggt att aac caa get ata 23 04 

Phe Asn Asp He Asn Ser Lys Leu Asn Glu Gly He Asn Gin Ala He 
755 760 765 

gat aat ata aat aat ttt ata aat gga tgt tct gta tea tat tta atg 2352 

Asp Asn He Asn Asn Phe He Asn Gly Cys Ser Val Ser Tyr Leu Met 
770 775 780 

aaa aaa atg att cca tta get gta gaa aaa tta eta gac ttt gat aat 2400 

Lys Lys Met lie Pro Leu Ala Val Glu Lys Leu Leu Asp Phe Asp Asn 
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785 790 795 .800 

act etc aaa aaa aat ttg tta aat tat ata gat gaa aat aaa tta tat 
Thr Leu Lys Lys Asn Leu Leu Asn Tyr lie Asp Glu Asn Lys Leu Tyr 
805 810 815 

ttg att gga agt gca gaa tat gaa aaa tea aaa gta aat aaa tac ttg 
Leu lie Gly Ser Ala Glu Tyr Glu Lys Ser Lys Val Asn Lys Tyr Leu 
820 825 . 830 

aaa acc att atg ccg ttt gat ctt tea ata tat ace aat gat aca ata 
Lys Thr He Met Pro Phe Asp Leu Ser lie Tyr Thr Asn Asp Thr He 
835 840 845 

eta ata gaa atg ttt aat aaa tat aat age 
Leu lie Glu Met Phe Asn Lys Tyr Asn Ser 
850 855 



<210> 22 
<211> 858 
<212> PRT 

<213> Clostridium botulinum 
<400> 22 

Met Pro Val Thr He Asn Asn Phe Asn Tyr Asn Asp Pro He Asp Asn 
15 10 15 

Asn Asn He He Met Met Glu Pro Pro Phe Ala Arg Gly Thr Gly Arg 
20 25 30 

Tyr Tyr Lys Ala Phe Lys He Thr Asp Arg He Trp He He Pro Glu 
35 40 45 

Arg Tyr Thr Phe Gly Tyr Lys Pro Glu Asp Phe Asn Lys Ser Ser Gly 
50 55 60 

He Phe Asn Arg Asp Val Cys Glu Tyr Tyr Asp Pro Asp Tyr Leu Asn 
65 70 75 80 

Thr Asn Asp Lys Lys Asn He Phe Leu Gin Thr Met He Lys Leu Phe 
85 90 95 

Asn Arg He Lys Ser Lys Pro Leu Gly Glu Lys Leu Leu Glu Met He 
100 105 HO 

He Asn Gly He Pro Tyr Leu Gly Asp Arg Arg Val Pro Leu Glu Glu 
115 120 125 

Phe Asn Thr Asn He Ala Ser Val Thr Val Asn Lys Leu He Ser Asn 
130 135 140 

Pro Gly Glu Val Glu Arg Lys Lys Gly He Phe Ala Asn Leu He He 
145 150 155 160 



2448 



2496 



2544 



2574 
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Phe Gly Pro Gly Pro Val Leu Asn Glu Asn Glu Thr lie Asp lie Gly 
165 170 175 

He Gin Asn His Phe Ala Ser Arg Glu Gly Phe Gly Gly He Met Gin 
180 185 190 

Met Lys Phe Cys Pro Glu Tyr Val Ser Val Phe Asn Asn Val Gin Glu 
195 200 205 

Asn Lys Gly Ala Ser He Phe Asn Arg Arg Gly Tyr Phe Ser Asp Pro 
210 215 220 



Ala Leu He Leu Met His Glu Leu He His Val Leu His Gly Leu Tyr 
225 ~ 230 235 240 

Gly He Lys Val Asp Asp Leu Pro He Val Pro Asn Glu Lys Lys Phe 
245 250 255 

Phe Met Gin Ser Thr Asp Ala He Gin Ala Glu Glu Leu Tyr Thr Phe 
260 265 270 

Gly Gly Gin Asp Pro Ser He lie Thr Pro Ser Thr Asp Lys Ser He 
275 280 285 



Tyr Asp Lys Val Leu Gin Asn Phe Arg Gly He Val Asp Arg Leu Asn 
290 295 300 

Lys Val Leu Val Cys He Ser Asp Pro Asn He Asn He Asn He Tyr 
305 310 315 320 

Lys Asn Lys Phe Lys Asp Lys Tyr Lys Phe Val Glu Asp Ser Glu Gly 
325 * 330 335 



Lys Tyr Ser He Asp Val Glu Ser Phe Asp Lys Leu Tyr Lys Ser Leu 
340 345 350 

Met Phe Gly Phe Thr Glu Thr Asn He Ala Glu Asn Tyr Lys He Lys 
355 360 365 

Thr Arg Ala Ser Tyr Phe Ser Asp Ser Leu Pro Pro Val Lys He Lys 
370 375 380 



Asn Leu Leu Asp Asn Glu He Tyr Thr He Glu Glu Gly Phe Asn He 

385 390 395 400 

Ser Asp Lys Asp Met Glu Lys Glu Tyr Arg Gly Gin Asn Lys Ala He 

405 410 415 



Asn Lys Gin Ala Tyr Glu Glu He Ser Lys Glu His Leu Ala Val Tyr 
420 425 430 
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Lys lie Gin Met Cys Lys Ser Val Lys Ala Pro Gly lie Cys lie Asp 
435 440 445 

Val Asp Asn Glu Asp Leu Phe Phe lie Ala Asp Lys Asn Ser Phe Ser 
450 455 460 

Asp Asp Leu Ser Lys Asn Glu Arg lie Glu Tyr Asn Thr Gin Ser Asn 
465 ^ 470 475 480 

Tyr lie Glu Asn Asp Phe Pro lie Asn Glu Leu lie Leu Asp Thr Asp 
485 490 495 

Leu lie Ser Lys lie Glu Leu Pro Ser Glu Asn Thr Glu Ser Leu Thr 
500 505 510 

Asp Phe Asn Val Asp Val Pro Val Tyr Glu Lys Gin Pro Ala lie Lys 
515 520 525 

Lys He Phe Thr Asp Glu Asn Thr He Phe Gin Tyr Leu Tyr Ser Gin 
530 535 540 

Thr Phe Pro Leu Asp He Arg Asp He Ser Leu Thr Ser Ser Phe Asp 
545 550 555 560 

Asp Ala Leu Leu Phe Ser Asn Lys Val Tyr Ser Phe Phe Ser Met Asp 
565 570 575 

Tyr He Lys Thr Ala Asn Lys Val Val Glu Ala Gly Leu Phe Ala Gly 
580 ~ 585 590 

Trp Val Lys Gin He Val Asn Asp Phe Val He Glu Ala Asn Lys Ser 
595 600 605 

Asn Thr Met Asp Lys He Ala Asp lie Ser Leu He Val Pro Tyr He 
610 615 620 

Gly Leu Ala Leu Asn Val Gly Asn Glu Thr Ala Lys Gly Asn Phe Glu 
625 630 635 640 

Asn Ala Phe Glu He Ala Gly Ala Ser He Leu Leu Glu Phe He Pro 
645 650 655 

Glu Leu Leu He Pro Val Val Gly Ala Phe Leu Leu Glu Ser Tyr He 
660 665 670 

Asp Asn Lys Asn Lys He He Lys Thr He Asp Asn Ala Leu Thr Lys 
675 680 685 



Arg Asn Glu Lys 



Trp Ser Asp Met Tyr Gly Leu He Val Ala Gin Trp 
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690 695 700 

Leu Ser Thr Val Asn Thr Gin Phe Tyr Thr lie Lys Glu Gly Met Tyr 
705 710 715 720 

Lys Ala Leu Asn Tyr Gin Ala Gin Ala Leu Glu Glu lie lie Lys Tyr 
725 730 735 

Arg Tyr Asn lie Tyr Ser Glu Lys Glu Lys Ser Asn lie Asn lie Asp 
740 745 750 

Phe Asn Asp lie Asn Ser Lys Leu Asn Glu Gly lie Asn Gin Ala lie 
755 760 765 

Asp Asn lie Asn Asn Phe lie Asn Gly Cys Ser Val Ser Tyr Leu Met 
770 775 780 

Lys Lys Met lie Pro Leu Ala Val Glu Lys Leu Leu Asp Phe Asp Asn 
785 790 795 800 

Thr Leu Lys Lys Asn Leu Leu Asn Tyr lie Asp Glu Asn Lys Leu Tyr 
805 810 815 

Leu lie Gly Ser Ala Glu Tyr Glu Lys Ser Lys Val Asn Lys Tyr Leu 
820 825 830 

Lys Thr lie Met Pro Phe Asp Leu Ser lie Tyr Thr Asn Asp Thr He 
835 840 845 



Leu He Glu Met Phe Asn Lys Tyr Asn Ser 
850 855 



<210> 23 

<211> 1644 

<212> DNA 

<213> Clostridium botulinum 



<220> 

<221> CDS 

<222> (1) . . (1644) 

<400> 23 

atg cca gtt aca ata aat aat ttt aat tat aat gat cct att gat aat 

Met Pro Val Thr He Asn Asn Phe Asn Tyr Asn Asp Pro He Asp Asn 
1 5 10 15 

aat aat att att atg atg gag cct cca ttt gcg aga ggt acg ggg aga 
Asn Asn He He Met Met Glu Pro Pro Phe Ala Arg Gly Thr Gly Arg 
20 25 30 

tat tat aaa get ttt aaa ate aca gat cgt att tgg ata ata ccg gaa 
Tyr Tyr Lys Ala Phe Lys He Thr Asp Arg He Trp He He Pro Glu 
35 40 45 



48 



96 



144 
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aga tat act ttt gga tat aaa cct gag gat ttt aat aaa agt tec ggt 192 
Arg Tyr Thr Phe Gly Tyr Lys Pro Glu Asp Phe Asn Lys Ser Ser Gly 
50 55 60 

att ttt aat aga gat gtt tgt gaa tat tat gat cca gat tac tta aat 240 
lie Phe Asn Arg Asp Val Cys Glu Tyr Tyr Asp Pro Asp Tyr Leu Asn 
65 ~ 70 75 80 

act aat gat aaa aag aat ata ttt tta caa aca atg ate aag tta ttt 288 
Thr Asn Asp Lys Lys Asn He Phe Leu Gin Thr Met He Lys Leu Phe 
85 90 95 

aat aga ate aaa tea aaa cca ttg ggt gaa aag tta tta gag atg att 336 
Asn Arg He Lys Ser Lys Pro Leu Gly Glu Lys Leu Leu Glu Met He 
100 105 110 

ata aat ggt ata cct tat ctt gga gat aga cgt gtt cca etc gaa gag 384 
He Asn Gly He Pro Tyr Leu Gly Asp Arg Arg Val Pro Leu Glu Glu 
115 120 125 

ttt aac aca aac att get agt gta act gtt aat aaa tta ate agt aat 432 
Phe Asn Thr Asn He Ala Ser Val Thr Val Asn Lys Leu He Ser Asn 
130 135 140 



cca gga gaa gtg gag cga aaa aaa ggt att ttc gca aat tta ata ata 
Pro Gly Glu Val Glu Arg Lys Lys Gly He Phe Ala Asn Leu He He 
145 150 " 155 160 



ttt atg caa tct aca gat get ata cag gca gaa gaa eta tat aca ttt 
Phe Met Gin Ser Thr Asp Ala He Gin Ala Glu Glu Leu Tyr Thr Phe 
260 265 270 

gga gga caa gat ccc age ate ata act cct tct acg gat aaa agt ate 
Gly Gly Gin Asp Pro Ser He He Thr Pro Ser Thr Asp Lys Ser He 
275 280 285 

tat gat aaa gtt ttg caa aat ttt aga ggg ata gtt gat aga ctt aac 
Tyr Asp Lys Val Leu Gin Asn Phe Arg Gly He Val Asp Arg Leu Asn 
290 295 300 

aag gtt tta gtt tgc ata tea gat cct aac att aat att aat ata tat 
Lys Val Leu Val Cys He Ser Asp Pro Asn He Asn He Asn He Tyr 



480 



ttt gga cct ggg cca gtt tta aat gaa aat gag act ata gat ata ggt 52 8 

Phe Gly Pro Gly Pro Val Leu Asn Glu Asn Glu Thr lie Asp He Gly 
165 170 175 

ata caa aat cat ttt gca tea agg gaa ggc ttc ggg ggt ata atg caa 576 
He Gin Asn His Phe Ala Ser Arg Glu Gly Phe Gly Gly He Met Gin 
180 185 190 

atg aag ttt tgc cca gaa tat gta age gta ttt aat aat gtt caa gaa 624 
Met Lys Phe Cys Pro Glu Tyr Val Ser Val Phe Asn Asn Val Gin Glu 
195 200 205 

aac aaa ggc gca agt ata ttt aat aga cgt gga tat ttt tea gat cca 672 
Asn Lys Gly Ala Ser He Phe Asn Arg Arg Gly Tyr Phe Ser Asp Pro 
210 215 * 220 

gee ttg ata tta atg cat gaa ctt ata cat gtt tta cat gga tta tat 720 
Ala Leu He Leu Met His Glu Leu He His Val Leu His Gly Leu Tyr 
225 230 235 240 

ggc att aaa gta gat gat tta cca att gta cca aat gaa aaa aaa ttt 768 
Gly He Lys Val Asp Asp Leu Pro He Val Pro Asn Glu Lys Lys Phe 
245 250 255 



816 



864 



912 



960 



WO 2004/024909 PCT/GB2003/003824 

-83- 



305 310 315 320 

aaa aat aaa ttt aaa gat aaa tat aaa ttc gtt gaa gat tct gag gga 
Lys Asn Lys Phe Lys Asp Lys Tyr Lys Phe Val Glu Asp Ser Glu Gly 
325 330 335 

aaa tat agt ata gat gta gaa agt ttt gat aaa tta tat aaa age tta 
Lys Tyr Ser lie Asp Val Glu Ser Phe Asp Lys Leu Tyr Lys Ser Leu 
340 345 350 

atg ttt ggt ttt aca gaa act aat ata gca gaa aat tat aaa ata aaa 
Met Phe Gly Phe Thr Glu Thr Asn lie Ala Glu Asn Tyr Lys lie Lys 
355 360 365 

act aga get tct tat ttt agt gat tec tta cca cca gta aaa ata aaa 
Thr Arg Ala Ser Tyr Phe Ser Asp Ser Leu Pro Pro Val Lys lie Lys 
370 375 380 

aat tta tta gat aat gaa ate tat act ata gag gaa ggg ttt aat ata 
Asn Leu Leu Asp Asn Glu lie Tyr Thr lie Glu Glu Gly Phe Asn lie 
385 " 390 395 400 



aat aaa caa get tat gaa gaa att age aag gag cat ttg get gta tat 
Asn Lys Gin Ala Tyr Glu Glu He Ser Lys Glu His Leu Ala Val Tyr 
420 425 430 



gtt gat aat gaa gat ttg ttc ttt ata get gat aaa aat agt ttt tea 
Val Asp Asn Glu Asp Leu Phe Phe He Ala Asp Lys Asn Ser Phe Ser 
450 455 460 

gat gat tta tct aaa aac gaa aga ata gaa tat aat aca cag agt aat 
Asp Asp Leu Ser Lys Asn Glu Arg lie Glu Tyr Asn Thr Gin Ser Asn 
465 " 470 475 480 

tat ata gaa aat gac ttc cct ata aat gaa tta att tta gat act gat 
Tyr He Glu Asn Asp Phe Pro He Asn Glu Leu He Leu Asp Thr Asp 
485 490 495 

tta ata agt aaa ata gaa tta cca agt gaa aat aca gaa tea ctt act 
Leu He Ser Lys He Glu Leu Pro Ser Glu Asn Thr Glu Ser Leu Thr 
500 505 510 

gat ttt aat gta gat gtt cca gta tat gaa aaa caa ccc get ata aaa 
Asp Phe Asn Val Asp Val Pro Val Tyr Glu Lys Gin Pro Ala He Lys 
515 520 525 

aaa att ttt aca gat gaa aat ace ate ttt caa tat tta tac tct cag 
Lys He Phe Thr Asp Glu Asn Thr He Phe Gin Tyr Leu Tyr Ser Gin 
530 535 540 

aca ttt cct eta 
Thr Phe Pro Leu 
545 



1008 



1056 



1104 



1152 



1200 



tct gat aaa gat atg gaa aaa gaa tat aga ggt cag aat aaa get ata 1248 
Ser Asp Lys Asp Met Glu Lys Glu Tyr Arg Gly Gin Asn Lys Ala He 
405 410 415 



1296 



aag ata caa atg tgt aaa agt gtt aaa get cca gga ata tgt att gat 1344 
Lys He Gin Met Cys Lys Ser Val Lys Ala Pro Gly He Cys He Asp 
435 440 445 



1392 



1440 



1488 



1536 



1584 



1632 



1644 



<210> 24 
<211> 548 
<212> PRT 
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-84- 

<213> Clostridium botulinum 
<400> 24 

Met Pro Val Thr lie Asn Asn Phe Asn Tyr Asn Asp Pro lie Asp Asn 
1 5 10 15 

Asn Asn lie lie Met Met Glu Pro Pro Phe Ala Arg Gly Thr Gly Arg 
20 25 30 

Tyr Tyr Lys Ala Phe Lys lie Thr Asp Arg He Trp He He Pro Glu 
35 40 45 

Arg Tyr Thr Phe Gly Tyr Lys Pro Glu Asp Phe Asn Lys Ser Ser Gly 
50 55 60 

He Phe Asn Arg Asp Val Cys Glu Tyr Tyr Asp Pro Asp Tyr Leu Asn 
65 70 75 80 

Thr Asn Asp Lys Lys Asn He Phe Leu Gin Thr Met He Lys Leu Phe 
85 90 95 

Asn Arg He Lys Ser Lys Pro Leu Gly Glu Lys Leu Leu Glu Met He 
100 105 110 

He Asn Gly He Pro Tyr Leu Gly Asp Arg Arg Val Pro Leu Glu Glu 
115 120 125 

Phe Asn Thr Asn He Ala Ser Val Thr Val Asn Lys Leu He Ser Asn 
130 135 140 

Pro Gly Glu Val Glu Arg Lys Lys Gly He Phe Ala Asn Leu He He 
145 150 155 160 

Phe Gly Pro Gly Pro Val Leu Asn Glu Asn Glu Thr He Asp He Gly 
165 170 175 

He Gin Asn His Phe Ala Ser Arg Glu Gly Phe Gly Gly He Met Gin 
180 185 190 

Met Lys Phe Cys Pro Glu Tyr Val Ser Val Phe Asn Asn Val Gin Glu 
195 200 205 

Asn Lys Gly Ala Ser He Phe Asn Arg Arg Gly Tyr Phe Ser Asp Pro 
210 215 220 

Ala Leu He Leu Met His Glu Leu He His Val Leu His Gly Leu Tyr 
225 230 235 240 



Gly He Lys Val Asp Asp Leu Pro He Val Pro Asn Glu Lys Lys Phe 
245 ~ 250 255 
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Phe Met Gin Ser Thr Asp Ala lie Gin Ala Glu Glu Leu Tyr Thr Phe 
260 265 270 

Gly Gly Gin Asp Pro Ser lie lie Thr Pro Ser Thr Asp Lys Ser lie 
275 280 285 

Tyr Asp Lys Val Leu Gin Asn Phe Arg Gly He Val Asp Arg Leu Asn 
290 295 300 

Lys Val Leu Val Cys He Ser Asp Pro Asn He Asn He Asn He Tyr 
305 310 315 320 

Lys Asn Lys Phe Lys Asp Lys Tyr Lys Phe Val Glu Asp Ser Glu Gly 
325 330 335 

Lys Tyr Ser He Asp Val Glu Ser Phe Asp Lys Leu Tyr Lys Ser Leu 
340 345 ~ 350 

Met Phe Gly Phe Thr Glu Thr Asn He Ala Glu Asn Tyr Lys He Lys 
355 360 365 

Thr Arg Ala Ser Tyr Phe Ser Asp Ser Leu Pro Pro Val Lys He Lys 
370 375 380 

Asn Leu Leu Asp Asn Glu He Tyr Thr He Glu Glu Gly Phe Asn He 
385 390 395 400 

Ser Asp Lys Asp Met Glu Lys Glu Tyr Arg Gly Gin Asn Lys Ala He 
405 410 415 

Asn Lys Gin Ala Tyr Glu Glu He Ser Lys Glu His Leu Ala Val Tyr 
420 425 430 

Lys He Gin Met Cys Lys Ser Val Lys Ala Pro Gly He Cys He Asp 
435 440 "* 445 

Val Asp Asn Glu Asp Leu Phe Phe He Ala Asp Lys Asn Ser Phe Ser 
450 455 460 

Asp Asp Leu Ser Lys Asn Glu Arg He Glu Tyr Asn Thr Gin Ser Asn 
465 470 475 480 

Tyr He Glu Asn Asp Phe Pro He Asn Glu Leu He Leu Asp Thr Asp 
485 490 495 

Leu He Ser Lys He Glu Leu Pro Ser Glu Asn Thr Glu Ser Leu Thr 
500 505 510 



Asp Phe Asn Val Asp Val Pro Val Tyr Glu Lys Gin Pro Ala He Lys 
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515 



-86- 

520 



PCT/GB2003/003824 

525 



Lys lie Phe Thr Asp Glu Asn Thr He Phe Gin Tyr Leu Tyr Ser Gin 
530 535 540 

Thr Phe Pro Leu 
545 

<210> 25 

<211> 2616 

<212> DNA 

<213> Clostridium botulinum 
<220> 

<221> CDS 

<222> (1) . . (2616) 

<400> 25 

atg cag ttc gtg aac aag cag ttc aac tat aag gac cct gta aac ggt 48 
Met Gin Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1 5 10 15 

gtt gac att gcc tac ate aaa att cca aac gec ggc cag atg cag ccg 96 
Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 

gtg aag get ttc aag att cat aac aaa ate tgg gtt att ccg gaa cgc 144 
Val Lys Ala Phe Lys He His Ash Lys He Trp Val He Pro Glu Arg 
35 . 40 45 

gat aca ttt acg aac ccg gaa gaa gga gac ttg aac ccg ccg ccg gaa 192 
Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 

gca aag cag gtg cca gtt tea tac tac gat tea acc tat ctg age aca 240 
Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
6 5 " 70 75 80 

gac aac gag aag gat aac tac ctg aag gga gtg acc aaa tta ttc gag 288 
Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 

cgt att tat tec act gac ctg ggc cgt atg ctg ctg acc tea ate gtc 336 
Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 
100 105 110 

cgc gga ate cca ttt tgg ggt ggc agt acc att gac acg gag ttg aag 384 
Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 

gtt att gac act aac tgc att aac gtg ate caa cca gac ggt age tac 432 
Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 135 140 

aga tct gaa gaa ctt aac etc gta ate ate ggg ccc tec gcg gac att 480 
Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 

ate cag ttt gag tgc aag age ttt ggc cac gaa gtg ttg aac ctg acg 528 
He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 
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cgt aac ggt tac ggc tct act cag tac att cgt ttc age cca gac ttc 576 
Arg Asn Gly Tyr Gly Ser Thr Gin Tyr lie Arg Phe Ser Pro Asp Phe 
180 185 190 

acg ttc ggt ttc gag gag age ctg gag gtt gat acc aac ccg ctg ttg 624 
Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

ggt gca ggc aag ttc gca act gat cca gcg gtg acc ctg gca cac gag 672 
Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 " * 215 220 

ctg ate cac gec ggt cat cgt ctg tat ggc att gcg att aac ccg aac 720 
Leu lie His Ala Gly His Arg Leu Tyr Gly lie Ala lie Asn Pro Asn 
225 230 235 240 

cgc gtg ttc aag gtt aac acc aac gec tac tac gag atg agt ggt tta 768 
Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 

gaa gta age ttc gag gaa ctg cgc acg ttc ggt ggc cat gat gcg aag * 816 
Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 . 265 270 

ttt ate gac age ttg cag gag aac gag ttc cgt ctg tac tac tac aac 864 
Phe lie Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

aag ttt aaa gat att gca agt aca ctg aac aag get aag tec att gtg 912 
Lys Phe Lys Asp lie Ala Ser Thr Leu Asn Lys Ala Lys Ser lie Val 
290 295 300 

ggt acc act get tea tta cag tat atg aaa aat gtt ttt aaa gag aaa 960 
Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 

tat etc eta tct gaa gat aca tct gga aaa ttt teg gta gat aaa tta 1008 
Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 

aaa ttt gat aag tta tac aaa atg tta aca gag att tac aca gag gat 1056 
Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu lie Tyr Thr Glu Asp 
340 345 350 

aat ttt gtt aag ttt ttt aaa gta ctt aac aga aaa aca tat ttg aat 1104 
Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 

ttt gat aaa gee gta ttt aag ata aat ata gta cct aag gta aat tac 1152 
Phe Asp Lys Ala Val Phe Lys lie Asn lie Val Pro Lys Val Asn Tyr 
370 375 380 

aca ata tat gat gga ttt aat tta aga aat aca aat tta gca gca aac 1200 
Thr lie Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 

ttt aat ggt caa aat aca gaa att aat aat atg aat ttt act aaa eta 1248 
Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 

aaa aat ttt act gga ttg ttt gaa ttt tat aag ttg eta tgt gta aga 1296 
Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 



999 ata ata act tct aaa act aaa tea tta gat aaa gga tac aat aag 
Gly He He Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 



1344 
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435 440 445 

gca tta aat gat tta tgt ate aaa gtt aat aat tgg gac ttg ttt ttt 1392 
Ala Leu Asn Asp Leu Cys lie Lys Val Asn Asn Trp Asp Leu Phe Phe 
450 455 460 



agt cct tea gaa gat aat ttt act aat gat eta aat aaa gga gaa gaa 
Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465 470 475 480 

att aca tct gat act aat ata gaa gca gca gaa gaa aat att agt tta 
lie Thr Ser Asp Thr Asn lie Glu Ala Ala Glu Glu Asn lie Ser Leu 
485 490 495 

gat tta ata caa caa tat tat tta acc ttt aat ttt gat aat gaa cct 
Asp Leu lie Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
500 505 510 

gaa aat att tea ata gaa aat ctt tea agt gac att ata ggc caa tta 
Glu Asn lie Ser lie Glu Asn Leu Ser Ser Asp He He Gly Gin Leu 
515 520 525 



tta gat aaa tat act atg ttc cat tat ctt cgt get caa gaa ttt gaa 
Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe Glu 
545 ^ 550 555 560 



tta aat cct agt cgt gtt tat aca ttt ttt tct tea gac tat gta aag 
Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
580 ~ 585 590 



1440 



1488 



1536 



1584 



gaa ctt atg cct aat ata gaa aga ttt cct aat gga aaa aag tat gag 1632 
Glu Leu Met Pro Asn lie Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
530 535 540 



1680 



cat ggt aaa tct agg att get tta aca aat tct gtt aac gaa gca tta 1728 
His Gly Lys Ser Arg lie Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
565 570 575 



1776 



aaa gtt aat aaa get acg gag gca get atg ttt tta ggc tgg gta gaa 1824 
Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
595 600 605 

caa tta gta tat gat ttt acc gat gaa act age gaa gta agt act acg 1872 
Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
610 615 62 0 

gat aaa att gcg gat ata act ata att att cca tat ata gga cct get 
Asp Lys He Ala Asp He Thr He He He Pro Tyr He Gly Pro Ala 
625 630 635 640 

tta aat ata ggt aat atg tta tat aaa gat gat ttt gta ggt get tta 
Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
645 650 655 

ata ttt tea gga get gtt att ctg tta gaa ttt ata cca gag att gca 
He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu He Ala 
660 665 670 

ata cct gta tta ggt act ttt gca ctt gta tea tat att gcg aat aag 
He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala Asn Lys 
675 680 685 

gtt eta acc gtt caa aca ata gat aat get tta agt aaa aga aat gaa 
Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg Asn Glu 
. 690 695 700 



1920 



1968 



2016 



2064 



2112 
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89 



aaa tgg gat gag gtc tat aaa tat ata gta aca aat tgg tta gca aag 
Lys Trp Asp Glu Val Tyr Lys Tyr lie Val Thr Asn Trp Leu Ala Lys 
705 " 710 715 720 

gtt aat aca cag att gat eta ata aga aaa aaa atg aaa gaa get tta 
Val Asn Thr Gin lie Asp Leu lie Arg Lys Lys Met Lys Glu Ala Leu 
725 730 735 

gaa aat caa gca gaa gca aca aag get ata ata aac tat cag tat aat 
Glu Asn Gin Ala Glu Ala Thr Lys Ala lie lie Asn Tyr Gin Tyr Asn 
740 745 750 



gat gca tta tta aag tat ata tat gat aat aga gga act tta att ggt 
Asp Ala Leu Leu Lys Tyr lie Tyr Asp Asn Arg Gly Thr Leu lie Gly 
820 825 830 

caa gta gat aga tta aaa gat aaa gtt aat aat aca ctt agt aca gat 
Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
835 840 845 

ata cct ttt cag ctt tec aaa tac gta gat aat caa aga tta tta tct 
He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser 
850 855 860 

aca ttt act gaa tat att aag taa 
Thr Phe Thr Glu Tyr He Lys 
865 870 



2160 



2208 



2256 



2304 



2352 



caa tat act gag gaa gag aaa aat aat att aat ttt aat att gat gat 
Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He Asp Asp 
755 760 765 

tta agt teg aaa ctt aat gag tct ata aat aaa get atg att aat ata 
Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He Asn He 
770 775 780 

aat aaa ttt ttg aat caa tgc tct gtt tea tat tta atg aat tct atg 2400 
Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785 790 795 800 

ate cct tat ggt gtt aaa egg tta gaa gat ttt gat get agt ctt aaa 2448 
He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
805 810 815 



2496 



2544 



2592 



2616 



<210> 26 
<211> 871 
<212> PRT 

<213> Clostridium botulinum 
<400> 26 

Met Gin Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
15 10 15 

Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 25 3 0 

Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro Glu Arg 
35 40 45 



Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 
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Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
-65 70 75 80 

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 

Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 
100 105 HO 

Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 

Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 " 135 . 140 

Arq Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
14i 150 155 160 

He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 

Arq Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 

Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 

Arq Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
2.60 265 270 

Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 . 285 

Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 300 

Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 



Ty: 



r Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
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325 330 335 



Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr Glu Asp 
340 345 350 



Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 ~ 360 365 



Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val Asn Tyr 
370 375 380 



Thr lie Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 

Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 



Gly He He Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
435 440 445 

Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp Asp Leu Phe Phe 
450 455 460 

Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465 470 475 480 

He Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn He Ser Leu 
485 490 495 

Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
500 505 510 

Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He Gly Gin Leu 
515 520 525 

Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
530 535 540 

Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe Glu 
545 " 550 555 560 

His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
565 570 575 

Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
580 585 590 
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Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
595 " 600 605 

Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
610 615 620 

Asp Lys lie Ala Asp lie Thr lie lie lie Pro Tyr He Gly Pro Ala 
625 630 635 640 

Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
645 650 655 

He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu He Ala 
660 665 670 

He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala Asn Lys 
675 680 685 

Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg Asn Glu 
690 695 700 

Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu Ala Lys 
705 710 715 720 

Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu Ala Leu 
725 730 735 

Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin Tyr Asn 
740 745 750 

Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He Asp Asp 
755 760 765 

L eu s er ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He Asn He 
770 775 780 

Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785 790 795 800 

He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
805 810 815 

Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu He Gly 
820 825 830 

Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
835 840 845 



He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser 
850 855 860 
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Thr Phe Thr Glu Tyr lie Lys 
865 870 

<210> 27 

<211> 2574 

<212> DNA 

<213> Clostridium botulinum 

<400> 27 



atgccggtta 


ccatcaacaa 


cttcaactac 


aacgacccga 


tcgacaacaa 


caacatcatc 


60 


atgatggaac 


cgccgttcgc 


acgtggtacc 


ggtcgttact 


acaaggcttt 


caagatcacc 


120 


gaccgtatct 


ggatcatccc 


ggaacgttac 


accttcggtt 


acaaacctga 


ggacttcaac 


180 


aagagtagcg 


ggattttcaa 


tcgtgacgtc 


tgcgagtact 


atgatccaga 


ttatctgaat 


240 


accaacgata 


agaagaacat 


attccttcag 


actatgatca 


agttatttaa 


tagaatcaaa 


300 


tcaaaaccat 


tgggtgaaaa 


gttattagag 


atgattataa 


atggtatacc 


ttatcttgga 


360 


gatagacgtg 


ttccactcga 


agagtttaac 


acaaacattg ctagtgtaac 


tgttaataaa. 


420 


ttaatcagta 


atccaggaga 


agtggagcga 


aaaaaaggta 


ttttcgcaaa 


tttaataata 


480 


tttggacctg 


ggccagtttt 


aaatgaaaat 


gagactatag 


atataggtat 


acaaaatcat 


540 


tttgcatcaa 


gggaaggctt 


cgggggtata 


atgcaaatga 


agttttgccc 


agaatatgta 


600 


agcgtattta 


ataatgttca 


agaaaacaaa 


ggcgcaagta 


tatttaatag 


acgtggatat 


660 


ttttcagatc 


cagccttgat 


attaatgcat 


gaacttatac 


atgttttaca 


tggattatat 


720 


ggcattaaag 


tagatgattt 


accaattgta 


ccaaatgaaa 


aaaaattttt 


tatgcaatct 


780 


acagatgcta 


tacaggcaga 


agaactatat 


acatttggag 


gacaagatcc 


cagcatcata 


840 


actccttcta 


cggataaaag 


tatctatgat 


aaagttttgc 


aaaattttag 


agggatagtt 


900 


gatagactta 


acaaggtttt 


agtttgcata 


tcagatccta 


acattaatat 


taatatatat 


960 


aaaaataaat 


ttaaagataa 


atataaattc 


gttgaagatt 


ctgagggaaa 


atatagtata 


1020 


gatgtagaaa 


gttttgataa 


attatataaa 


agcttaatgt 


ttggttttac 


agaaactaat 


1080 


atagcagaaa 


attataaaat 


aaaaactaga 


gcttcttatt 


ttagtgattc 


cttaccacca 


1140 


gtaaaaataa 


aaaatttatt 


agataatgaa 


atctatacta 


tagaggaagg 


gtttaatata 


1200 


tctgataaag 


atatggaaaa 


agaatataga 


ggtcagaata 


aagctataaa 


taaacaagct 


1260 


tatgaagaaa 


ttagcaagga 


gcatttggct 


gtatataaga 


tacaaatgtg 


taaaagtgtt 


1320 


aaagctccag gaatatgtat 


tgatgttgat 


aatgaagatt 


tgttctttat 


agctgataaa 


1380 


aatagttttt 


cagatgattt 


atctaaaaac 


gaaagaatag 


aatataatac 


acagagtaat 


1440 


tatatagaaa 


atgacttccc 


tataaatgaa 


ttaattttag 


atactgattt 


aataagtaaa 


1500 


atagaattac 


caagtgaaaa 


tacagaatca 


cttactgatt 


ttaatgtaga 


tgttccagta 


1560 


tatgaaaaac 


aacccgctat 


aaaaaaaatt 


tttacagatg 


aaaataccat 


ctttcaatat 


1620 


ttatactctc 


agacatttcc 


tctagatata 


agagatataa 


gtttaacatc 


ttcatttgat 


1680 
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gatgcattat tattttctaa caaagtttat tcattttttt ctatggatta 
gctaataaag tggtagaagc aggattattt gcaggttggg tgaaacagat 
tttgtaatcg aagctaataa aagcaatact atggataaaa ttgcagatat 
gttccttata taggattagc tttaaatgta ggaaatgaaa cagctaaagg 
aatgcttttg agattgcagg agccagtatt ctactagaat ttataccaga 
cctgtagttg gagccttttt attagaatca tatattgaca ataaaaataa 
acaatagata atgctttaac taaaagaaat gaaaaatgga gtgatatgta 
gtagcgcaat ggctctcaac agttaatact caattttata caataaaaga 
aaggctttaa attatcaagc acaagcattg gaagaaataa taaaatacag 
tattctgaaa aagaaaagtc aaatattaac atcgatttta atgatataaa 
aatgagggta ttaaccaagc tatagataat ataaataatt ttataaatgg 
tcatatttaa tgaaaaaaat gattccatta gctgtagaaa aattactaga 
actctcaaaa aaaatttgtt aaattatata gatgaaaata aattatattt 
gcagaatatg aaaaatcaaa agtaaataaa tacttgaaaa ccattatgcc 
tcaatatata ccaatgatac aatactaata gaaatgttta ataaatataa 
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tattaaaact 

agtaaatgat 

atctctaatt 

aaattttgaa 

acttttaata 

aattattaaa 

cggattaata 

gggaatgtat 

atataatata 

ttctaaactt 

atgttctgta 

ctttgataat 

gattggaagt 

gtttgatctt 

tagc 



1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2574 



<210> 28 
<211> 2574 
<212> DNA 

<213> Clostridium botulinum 
<400> 28 

atgccagtta caataaataa ttttaattat aatgatccta ttgataataa 
atgatggagc ctccatttgc gagaggtacg gggagatatt ataaagcttt 
gatcgtattt ggataatacc ggaaagatat acttttggat ataaacctga 
aaaagttccg gtatttttaa tagagatgtt tgtgaatatt atgatccaga 
actaatgata aaaagaatat atttttacaa acaatgatca agttatttaa 
tcaaaaccat tgggtgaaaa gttattagag atgattataa atggtatacc 
gatagacgtg ttccactcga agagtttaac acaaacattg ctagtgtaac 
ttaatcagta atccaggaga agtggagcga aaaaaaggta ttttcgcaaa 
tttggacctg ggccagtttt aaatgaaaat gagactatag atataggtat 
tttgcatcaa gggaaggctt cgggggtata atgcaaatga agttttgccc 
agcgtattta ataatgttca agaaaacaaa ggcgcaagta tatttaatag 
ttttcagatc cagccttgat attaatgcat gaactcatcc acgtcctcca 
ggtatcaaag tagacgacct cccgatcgtc ccgaacgaaa aaaaattctt 
accgacgcaa tccaggcaga agaactctac accttcggtg gtcaggaccc 
accccgagca ccgacaaaag catctacgac aaagtcctcc agaacttccg 



taatattatt 
taaaatcaca 
ggattttaat 
ttacttaaat 
tagaatcaaa 
ttatcttgga 
tgttaataaa 
tttaataata 
acaaaatcat 
agaatatgta 
acgtggatat 
cggtctctac 
catgcagagc 
gagcatcatc 
tggtatcgtc 



60 
120 
180 
240 
300 
360 
420 
480. 
540 
600 
660 
720 
780 
840 
900 
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gaccgtctca 


acaaagtcct 


cgtctgcatc 


agcgacccga 


acatcaacat 


caacatctac 


960 


aaaaacaaat 


tcaaagacaa 


atacaaattc 


gtcgaagaca gcgaaggtaa atacagcatc 


1020 


gacgtcgaga gcttcgacaa 


actctacaaa agcctcatgt 


tcggtttcac 


cgaaaccaac 


1080 


atcgcagaaa 


actacaaaat 


caaaacccgt 


gcaagctact 


tcagcgacag 


cctcccgccg 


1140 


gtcaaaatca 


aaaacctcct 


cgacaacgaa 


atctacacca 


tcgaagaagg 


tttcaacatc 


1200 


agcgacaaag 


acatggaaaa 


agaataccgt 


ggtcagaaca 


aagcaatcaa 


caaacaagct 


1260 


tacgaagaaa 


tcagcaaaga 


acacctcgca 


gtctacaaaa 


tccagatgtg 


caaaagcgtc 


1320 


aaagcaccgg 


gtatctgcat 


cgacgttgac 


aacgaagacc 


tcttcttcat 


cgcagacaaa 


1380 


aacagcttca 


gcgacgacct 


cagcaaaaac 


gaacgtatcg 


aatacaacac 


ccagagcaac 


1440 


tacatcgaaa 


acgacttccc 


gatcaacgaa 


ctcatcctcg 


acaccgacct 


catcagcaaa 


1500 


atcgaactcc 


cgagcgaaaa 


caccgaaagc 


ctcaccgact 


tcaacgttga 


cgtcccggtc 


1560 


tacgaaaaac 


agccggcaat 


caaaaaaatc 


ttcaccgacg 


aaaacaccat 


cttccagtac 


1620 


ctctacagcc 


agaccttccc 


gctagatata 


agagatataa 


gtttaacatc 


ttcatttgat 


1680 


gatgcattat 


tattttctaa 


caaagtttat 


tcattttttt 


ctatggatta 


tattaaaact 


1740 


gctaataaag 


tggtagaagc 


aggattattt 


gcaggttggg 


tgaaacagat 


agtaaatgat 


1800 


tttgtaatcg 


aagctaataa 


aagcaatact 


atggataaaa 


ttgcagatat 


atctctaatt 


1860 


gttccttata taggattagc tttaaatgta ggaaatgaaa cagctaaagg 


aaattttgaa 


1920 


aatgcttttg 


agattgcagg 


agccagtatt 


ctactagaat 


ttataccaga 


acttttaata 


1980 


cctgtagttg 


gagccttttt 


attagaatca 


tatattgaca 


ataaaaataa 


aattattaaa 


2040 


acaatagata 


atgctttaac 


taaaagaaat 


gaaaaatgga 


gtgatatgta 


cggattaata 


2100 


gtagcgcaat 


ggctctcaac 


agttaatact 


caattttata 


caataaaaga 


gggaatgtat 


2160 


aaggctttaa 


attatcaagc 


acaagcattg gaagaaataa 


taaaatacag 


atataatata 


2220 


tattctgaaa aagaaaagtc 


aaatattaac 


atcgatttta 


atgatataaa 


ttctaaactt 


2280 


aatgagggta 


ttaaccaagc 


tatagataat 


ataaataatt 


ttataaatgg 


atgttctgta 


2340 


tcatatttaa 


tgaaaaaaat 


gattccatta 


gctgtagaaa 


aattactaga 


ctttgataat 


2400 


actctcaaaa 


aaaatttgtt 


aaattatata gatgaaaata 


aattatattt 


gattggaagt 


2460 


gcagaatatg 


aaaaatcaaa 


agtaaataaa 


tacttgaaaa 


ccattatgcc 


gtttgatctt 


2520 


tcaatatata 


ccaatgatac 


aatactaata 


gaaatgttta 


ataaatataa 


tagc 


2574 



<210> 29 

<211> 2640 

<212> DNA 

<213> Clostridium botulinum 



<400> 29 

acaagtttgt acaaaaaagc aggcttcgga tccatggagt tcgttaacaa acagttcaac 



tataaagacc cagttaacgg tgttgacatt gcttacatca aaatcccgaa cgctggccag 



60 
120 
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atgcagccgg taaaggcatt caaaatccac aacaaaatct gggttatccc ggaacgtgat 18 0 

acctttacta acccggaaga aggtgacctg aacccgccac cggaagcgaa acaggtgccg 24 0 

gtatcttact atgactccac ctacctgtct accgataacg aaaaggacaa ctacctgaaa 300 

ggtgttacta aactgttcga gcgtatttac tccaccgacc tgggccgtat gctgctgact 360 

agcatcgttc gcggtatccc gttctggggc ggttctacca tcgataccga actgaaagta 420 

atcgacacta actgcatcaa cgttattcag ccggacggtt cctatcgttc cgaagaactg 480 

aacctggtga tcatcggccc gtctgctgat atcatccagt tcgagtgtaa gagctttggt 540 

cacgaagttc tgaacctcac ccgtaacggc tacggttcca ctcagtacat ccgtttctct 600 

ccggacttca ccttcggttt tgaagaatcc ctggaagtag acacgaaccc actgctgggc 660 

gctggtaaat tcgcaactga tcctgcggtt accctggctc acgaactgat tcatgcaggc 720 

caccgcctgt acggtatcgc catcaatccg aaccgtgtct tcaaagttaa caccaacgcg 78Q 

tattacgaga tgtccggtct ggaagtaagc ttcgaagaac tgcgtacttt tggcggtcac 84 0 

gacgctaaat tcatcgactc tctgcaagaa aacgagttcc gtctgtacta ctataacaag 900 

ttcaaagata tcgcatccac cctgaacaaa gcgaaatcca tcgtgggtac cactgcttct 96 0 

ctgcagtaca tgaagaacgt ttttaaagaa aaatacctgc tcagcgaaga cacctccggc 1020 

aaattctctg tagacaagtt gaaattcgat aaactttaca aaatgctgac tgaaatttac 1080 

accgaagaca acttcgttaa gttctttaaa gttctgaacc gcaaaaccta tctgaacttc 1140 

gacaaggcag tattcaaaat caacatcgtg ccgaaagtta actacactat ctacgatggt 1200 

ttcaacctgc gtaacaccaa cctggctgct aattttaacg gccagaacac ggaaatcaac 1260 

aacatgaact tcacaaaact gaaaaacttc actggtctgt tcgagtttta caagctgctg 1320 

tgcgtacgtg gcatcattac ctccaaaact aaatctctgg atgacgatga caaaggttat 1380 

aacaaagcgc tgaacgacct ctgtatcaag gttaacaact gggatttatt cttcagcccg 1440 

agtgaagaca acttcaccaa cgacctgaac aaaggtgaag aaatcacctc agatactaac 1500 

atcgaagcag ccgaagaaaa catctcgctg gacctgatcc agcagtacta cctgaccttt 1560 

aatttcgaca acgagccgga aaacatttct atcgaaaacc tgagctctga tatcatcggc 1620 

cagctggaac tgatgccgaa catcgaacgt ttcccaaacg gtaaaaagta cgagctggac 1680 

aaatatacca tgttccacta cctgcgcgcg caggaatttg aacacggcaa atcccgtatc 1740 

gcactgacta actccgttaa cgaagctctg ctcaacccgt cccgtgtata caccttcttc 1800 

tctagcgact acgtgaaaaa ggtcaacaaa gcgactgaag ctgcaatgtt cttgggttgg 186 0 

gttgaacagc ttgtttatga ttttaccgac gagacgtccg aagtatctac taccgacaaa 1920 

attgcggata tcactatcat catcccgtac atcggtccgg ctctgaacat tggcaacatg 1980 

ctgtacaaag acgacttcgt tggtgcactg atcttctccg gtgcggtgat cctgctggag 2040 

ttcatcccgg aaatcgccat cccggtactg ggcacctttg ctctggtttc ttacattgca 2100 
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aacaaggttc tgactgtaca aaccatcgac aacgcgctga gcaaacgtaa cgaaaaatgg 2160 

gatgaagttt acaaatatat cgtgaccaac tggctggcta aggttaatac tcagatcgac 2220 

ctcatccgca aaaaaatgaa agaagcactg gaaaaccagg cggaagctac caaggcaatc 2280 

attaactacc agtacaacca gtacaccgag gaagaaaaaa acaacatcaa cttcaacatc 2340 

gacgatctgt cctctaaact gaacgaatcc atcaacaaag ctatgatcaa catcaacaag 2400 

ttcctgaacc agtgctctgt aagctatctg atgaactcca tgatcccgta cggtgttaaa 2460 

cgtctggagg acttcgatgc gtctctgaaa gacgccctgc tgaaatacat ttacgacaac 2520 

cgtggcactc tgatcggtca ggttgatcgt ctgaaggaca aagtgaacaa taccttatcg 2580 

accgacatcc cttttcagct cagtaaatat gtcgataacc aacgcctttt gtcgacttga 264 0 

<210> 30 

<211> 879 

<212> PRT 

<213> Clostridium botulinum 

<400> 30 

Thr Ser Leu Tyr Lys Lys Ala Gly Phe Gly Ser Met Glu Phe Val Asn 
1 5 10 15 

Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly Val Asp lie Ala Tyr 
20 25 30 

lie Lys lie Pro Asn Ala Gly Gin Met Gin Pro Val Lys Ala Phe Lys 
35 40 45 

lie His Asn Lys lie Trp Val lie Pro Glu Arg Asp Thr Phe Thr Asn 
50 * 55 60 

Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu Ala Lys Gin Val Pro 
65 70 75 80 

Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr Asp Asn Glu Lys Asp 
85 90 95 

Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu Arg lie Tyr Ser Thr 
100 105 110 

Asp Leu Gly Arg Met Leu Leu Thr Ser lie Val Arg Gly lie Pro Phe 
115 120 125 

Trp Gly Gly Ser Thr lie Asp Thr Glu Leu Lys Val lie Asp Thr Asn 
130 135 140 



Cys lie Asn Val lie Gin Pro Asp Gly Ser Tyr Arg Ser Glu Glu Leu 
145 150 155 160 
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Asn Leu Val lie lie Gly Pro Ser Ala Asp He He Gin Phe Glu Cys 
165 170 175 

Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr Arg Asn Gly Tyr Gly 
180 185 190 

Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe Thr Phe Gly Phe Glu 
195 200 205 

Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu Gly Ala Gly Lys Phe 
210 215 220 

Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu Leu He His Ala Gly 
225 230 235 240 

His Arg Leu Tyr Gly He Ala He Asn Pro Asn Arg Val Phe Lys Val 
245 250 255 

Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu Glu Val Ser Phe Glu 
260 265 270 

Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys Phe He Asp Ser Leu 
275 280 285 

Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn Lys Phe Lys Asp He 
290. 295 300 

Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val Gly Thr Thr Ala Ser 
305 310 315 320 

Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys Tyr Leu Leu Ser Glu 
325 330 335 

Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu Lys Phe Asp Lys Leu 
340 345 350 

Tyr Lys Met Leu Thr Glu He Tyr Thr Glu Asp Asn Phe Val Lys Phe 
355 360 365 

Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn Phe Asp Lys Ala Val 
370 375 380 

Phe Lys He Asn He Val Pro Lys Val Asn Tyr Thr He Tyr Asp Gly 
385 390 395 400 

Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn Phe Asn Gly Gin Asn 
405 410 415 



Thr- Glu He Asn Asn Met Asn Phe Thr Lys Leu Lys Asn Phe Thr Gly 
420 425 430 
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Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg Gly lie He Thr Ser 
435 440 445 

Lys Thr Lys Ser Leu Asp Asp Asp Asp Lys Gly Tyr Asn Lys Ala Leu 
450 455 460 

Asn Asp Leu Cys He Lys Val Asn Asn Trp Asp Leu Phe Phe Ser Pro 
465 470 475 480 

Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu He Thr 
485 490 495 

Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn He Ser Leu Asp Leu 
500 505 510 

He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro Glu Asn 
515 520 525 

He Ser He Glu Asn Leu Ser Ser Asp He He Gly Gin Leu Glu Leu 
530 535 540 

Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu Leu Asp 
545 550 555 560 

Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe Glu His Gly 
565 570 575 

Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn Glu Ala Leu Leu Asn 
580 585 590 

Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys Lys Val 
595 600 605 

Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu Gin Leu 
610 615 620 

Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr Asp Lys 
625 630 635 640 

He Ala Asp He Thr He He He Pro Tyr He Gly Pro Ala Leu Asn 
645 650 655 

He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu He Phe 
660 ~ 665 670 

Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu He Ala He Pro 
675 680 685 



Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala Asn Lys Val Leu 
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Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg Asn Glu Lys Trp 
705 710 715 720 

Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu Ala Lys Val Asn 
725 730 735 

Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu Ala Leu Glu Asn 
740 745 750 

Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin Tyr Asn Gin Tyr 
755 760 765 

Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He Asp Asp Leu Ser 
770 775 780 

Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He Asn He Asn Lys 
785 790 795 800 

Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Ash Ser Met He Pro 
805 810 815 

Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys Asp Ala 
82 0 825 83 0 

Leu Leu Lys Tyr lie Tyr Asp Asn Arg Gly Thr Leu He Gly Gin Val 
835 840 845 

Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp He Pro 
850 855 860 

Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser Thr 
865 870 875 



<210> 31 
<211> 2609 
<212> DNA 

<213> Clostridium botulinum 










<400> 31 
ggatccatgg 


agttcgttaa 


caaacagttc 


aactataaag 


acccagttaa 


cggtgttgac 


60 


attgcttaca 


tcaaaatccc 


gaacgctggc 


cagatgcagc 


cggtaaaggc 


attcaaaatc 


120 


cacaacaaaa 


tctgggttat 


cccggaacgt 


gataccttta 


ctaacccgga 


agaaggtgac 


180 


ctgaacccgc 


caccggaagc 


gaaacaggtg 


ccggtatctt 


actatgactc 


cacctacctg 


240 


tctaccgata 


acgaaaagga 


caactacctg 


aaaggtgtta 


ctaaactgtt 


cgagcgtatt 


300 


tactccaccg 


acctgggccg 


tatgctgctg 


actagcatcg 


ttcgcggtat 


cccgttctgg 


360 


ggcggttcta 


ccatcgatac 


cgaactgaaa 


gtaatcgaca 


ctaactgcat 


caacgttatt 


420 
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cagccggacg 


gttcctatcg 


ttccgaagaa 


ctgaacctgg 


tgatcatcgg 


cccgtctgct 


480 


gatatcatcc 


agttcgagtg 


taagagcttt 


ggtcacgaag 


ttctgaacct 


cacccgtaac 


540 


ggctacggtt 


ccactcagta 


catccgtttc 


tctccggact 


tcaccttcgg 


ttttgaagaa 


600 


tccctggaag tagacacgaa 


cccactgctg 


ggcgctggta 


aattcgcaac 


tgatcctgcg 


. 660 


gttaccctgg ctcacgaact gattcatgca 


ggccaccgcc 


tgtacggtat 


cgccatcaat 


720 


ccgaaccgtg 


tcttcaaagt 


taacaccaac 


gcgtattacg 


agatgtccgg 


tctggaagta 


780 


agcttcgaag 


aactgcgtac 


ttttggcggt 


cacgacgcta 


aattcatcga 


ctctctgcaa 


840 


gaaaacgagt 


tccgtctgta 


ctactataac 


aagttcaaag 


atatcgcatc 


caccctgaac 


900 


aaagcgaaat 


ccatcgtggg 


taccactgct 


tctctgcagt 


acatgaagaa 


cgtttttaaa 


960 


gaaaaatacc 


tgctcagcga 


agacacctcc 


ggcaaattct 


ctgtagacaa 


gttgaaattc 


1020 


gataaacttt 


acaaaatgct 


gactgaaatt 


taca'ccgaag 


acaactt.cgt 


taagttcttt 


1080 


aaagttctga 


accgcaaaac 


ctatctgaac 


ttcgacaagg 


cagtattcaa 


aatcaacatc 


1140 


gtgccgaaag 


ttaactacac 


tatctacgat 


ggtttcaacc 


tgcgtaacac 


caacctggct 


1200 


gctaatttta 


acggccagaa 


cacggaaatc 


aacaacatga 


acttcacaaa 


actgaaaaac 


1260 


ttcactggtc 


tgttcgagtt 


ttacaagctg 


ctgtgcgtac 


gtggcatcat 


tacctccaaa 


1320 


actaaatctc 


tggatgacga 


tgacaaaggt 


tataacaaag 


cgctgaacga 


cctctgtatc 


1380 


aaggttaaca 


actgggattt 


attcttcagc 


ccgagtgaag 


acaacttcac 


caacgacctg 


1440 


aacaaaggtg 


aagaaatcac 


ctcagatact 


aacatcgaag 


cagccgaaga 


aaacatctcg 


1500 


ctggacctga 


tccagcagta 


ctacctgacc 


tttaatttcg 


acaacgagcc 


ggaaaacatt 


1560 


tctatcgaaa 


acctgagctc 


tgatatcatc 


ggccagctgg 


aactgatgcc 


gaacatcgaa 


1620 


cgtttcccaa 


acggtaaaaa 


gtacgagctg 


gacaaatata 


ccatgttcca 


ctacctgcgc 


1680 


gcgcaggaat 


ttgaacacgg 


caaatcccgt 


atcgcactga 


ctaactccgt 


taacgaagct 


1740 


ctgctcaacc 


cgtcccgtgt 


atacaccttc 


ttctctagcg 


actacgtgaa 


aaaggtcaac 


1800 


aaagcgactg 


aagctgcaat 


gttcttgggt 


tgggttgaac 


agcttgttta 


tgattttacc 


1860 


gacgagacgt 


ccgaagtatc 


tactaccgac 


aaaattgcgg 


atatcactat 


catcatcccg 


1920 


tacatcggtc 


cggctctgaa 


cattggcaac 


atgctgtaca 


aagacgactt 


cgttggtgca 


1980 


ctgatcttct ccggtgcggt gatcctgctg 


gagttcatcc 


cggaaatcgc 


catcccggta 


2040 


ctgggcacct 


ttgctctggt 


ttcttacatt 


gcaaacaagg 


ttctgactgt 


acaaaccatc 


2100 


gacaacgcgc 


tgagcaaacg 


taacgaaaaa 


tgggatgaag 


tttacaaata 


tatcgtgacc 


2160 


aactggctgg 


ctaaggttaa 


tactcagatc 


gacctcatcc 


gcaaaaaaat 


gaaagaagca 


2220 


ctggaaaacc 


aggcggaagc 


taccaaggca 


atcattaact 


accagtacaa 


ccagtacacc 


2280 


gaggaagaaa 


aaaacaacat 


caacttcaac 


atcgacgatc 


tgtcctctaa 


actgaacgaa 


2340 


tccatcaaca 


aagctatgat 


caacatcaac 


aagttcctga 


accagtgctc 


tgtaagctat 


2400 



WO 2004/024909 PCT/GB2003/003824 

- 102- 

ctgatgaact ccatgatccc gtacggtgtt aaacgtctgg aggacttcga tgcgtctctg 2460 
aaagacgccc tgctgaaata catttacgac aaccgtggca ctctgatcgg tcaggttgat 2520 
cgtctgaagg acaaagtgaa caatacctta tcgaccgaca tcccttttca gctcagtaaa. 2580 
tatgtcgata accaacgcct tttgtcgac 2609 

<210> 32 

<211> 866 

<212> PRT 

<213> Clostridium botulinum 

<400> 32 

Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1 5 10 15 

Val Asp lie Ala Tyr lie Lys lie Pro Asn Ala Gly Gin Met Gin Pro 
20 * 25 30 

Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro Glu Arg 
35 40 45 

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 

Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 

Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 
100 105 HO 

Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 

Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 " 135 140 

Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 

lie Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 

Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 " 185 190 



Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 
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Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 



Leu lie His Ala Gly His Arg Leu Tyr Gly lie Ala lie Asn Pro Asn 
225 230 235 240 



Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 



Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 



Phe lie Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 



Lys Phe Lys Asp lie Ala Ser Thr Leu Asn Lys Ala Lys Ser lie Val 
290 295 300 



Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 



Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu lie Tyr Thr Glu Asp 
340 345 350 



Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 

Phe Asp Lys Ala Val Phe Lys lie Asn lie Val Pro Lys Val Asn Tyr 
370 375 380 

Thr lie Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 

Phe Asn Gly Gin Asn Thr Glu lie Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 42 5 430 

Gly lie lie Thr Ser Lys Thr Lys Ser Leu Asp Asp Asp Asp Lys Gly 
435 440 445 

Tyr Asn Lys Ala Leu Asn Asp Leu Cys lie Lys Val Asn Asn Trp Asp 
450 455 460 



Leu Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys 
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465 470 475 .480 

Gly Glu Glu lie Thr Ser Asp Thr Asn lie Glu Ala Ala Glu Glu Asn 
485 490 495 

He Ser lieu Asp Leu lie Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp 
500 505 510 

Asn Glu Pro Glu Asn lie Ser He Glu Asn Leu Ser Ser Asp He He 
515 520 525 

Gly Gin Leu Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys 
530 535 540 

Lys Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin 
545 550 555 560 

Glu Phe Glu His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn 
565 570 575 

Glu Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp 
580 585 590 

Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly 
595 600 605 

Trp Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val 
610 615 620 

Ser Thr Thr Asp Lys He Ala Asp He Thr He He He Pro Tyr He 
625 630 635 640 

Gly Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val 
645 650 655 

Gly Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro 
660 665 670 

Glu He Ala He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He 
675 680 685 

Ala Asn Lys Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys 
690 695 700 

Arg Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp 
705 710 715 720 



Leu Ala Lys Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys 
725 730 735 
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Glu Ala lieu Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr 
740 745 750 



Gin Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn lie Asn Phe Asn 
755 ~ 760 765 

He Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met 
770 775 780 

He Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met 
785 790 795 800 

Asn Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala 
805 810 815 

Ser Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr 
820 825 830 

Leu lie Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu 
835 840 845 

Ser Thr Asp He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg 
850 ~ 855 860 



Leu Leu 
865 



<210> 33 

<211> 2600 

<212> DNA 

<213> Clostridium botulinum 

<400> 33 



ggatccatgg 


agttcgttaa 


caaacagttc 


aactataaag 


acccagttaa 


cggtgttgac 


60 


attgcttaca 


tcaaaatccc 


gaacgctggc 


cagatgcagc 


cggtaaaggc 


attcaaaatc 


120 


cacaacaaaa 


tctgggttat 


cccggaacgt 


gataccttta 


ctaacccgga 


agaaggtgac 


180 


ctgaacccgc 


caccggaagc 


gaaacaggtg 


ccggtatctt 


actatgactc 


cacctacctg 


240 


tctaccgata 


acgaaaagga 


caactacctg 


aaaggtgtta 


ctaaactgtt 


cgagcgtatt 


300 


tactccaccg 


acctgggccg 


tatgctgctg 


actagcatcg 


ttcgcggtat 


cccgttctgg 


360 


ggcggttcta 


ccatcgatac 


cgaactgaaa 


gtaatcgaca 


ctaactgcat 


caacgttatt 


420 


cagccggacg gttcctatcg 


ttccgaagaa 


ctgaacctgg 


tgatcatcgg 


cccgtctgct 


480 


gatatcatcc 


agttcgagtg 


taagagcttt 


ggtcacgaag 


ttctgaacct 


cacccgtaac 


540 


ggctacggtt 


ccactcagta 


catccgtttc 


tctccggact 


tcaccttcgg 


ttttgaagaa 


600 


tccctggaag 


tagacacgaa 


cccactgctg 


ggcgctggta 


aattcgcaac 


tgatcctgcg 


660 


gttaccctgg 


ctcacgaact 


gattcatgca 


ggccaccgcc 


tgtacggtat 


cgccatcaat 


720 
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ccgaaccgtg tcttcaaagt taacaccaac gcgtattacg agatgtccgg tctggaagta 780 



840 
900 



agcttcgaag aactgcgtac ttttggcggt cacgacgcta aattcatcga ctctctgcaa 
gaaaacgagt tccgtctgta ctactataac aagttcaaag atatcgcatc caccctgaac 

aaagcgaaat ccatcgtggg taccactgct tctctgcagt acatgaagaa cgtttttaaa 960 

gaaaaatacc tgctcagcga agacacctcc ggcaaattct ctgtagacaa gttgaaattc 1020 

gataaacttt acaaaatgct gactgaaatt tacaccgaag acaacttcgt taagttcttt 1080 

aaagttctga accgcaaaac ctatctgaac ttcgacaagg cagtattcaa aatcaacatc 1140 

gtgccgaaag ttaactacac tatctacgat ggtttcaacc tgcgtaacac caacctggct 1200 

gctaatttta acggccagaa cacggaaatc aacaacatga acttcacaaa actgaaaaac 1260 

ttcactggtc tgttcgagtt ttacaagctg ctgtgcgtac gtggcatcat tacctccaaa 1320 

actaaatctc tgatagaagg tagaaacaaa gcgctgaacg acctctgt?.t caaggttaac 1380 

aactgggatt tattcttcag cccgagtgaa gacaacttca ccaacgacct gaacaaaggt 1440 

gaagaaatca cctcagatac taacatcgaa gcagccgaag aaaacatctc gctggacctg 1500 

atccagcagt actacctgac ctttaatttc gacaacgagc cggaaaacat ttctatcgaa 1560 

aacctgagct ctgatatcat cggccagctg gaactgatgc cgaacatcga acgtttccca 1620 

aacggtaaaa agtacgagct ggacaaatat accatgttcc actacctgcg cgcgcaggaa 1680 

tttgaacacg gcaaatcccg tatcgcactg actaactccg ttaacgaagc tctgctcaac 1740 

ccgtcccgtg tatacacctt cttctctagc gactacgtga aaaaggtcaa caaagcgact 1800 

gaagctgcaa tgttcttggg ttgggttgaa cagcttgttt atgattttac cgacgagacg 1860 

tccgaagtat ctactaccga caaaattgcg gatatcacta. tcatcatccc gtacatcggt 1920 

ccggctctga acattggcaa catgctgtac aaagacgact tcgttggtgc actgatcttc 1980 

tccggtgcgg tgatcctgct ggagttcatc ccggaaatcg ccatcccggt actgggcacc 2040 

tttgctctgg tttcttacat tgcaaacaag gttctgactg tacaaaccat cgacaacgcg 2100 

ctgagcaaac gtaacgaaaa atgggatgaa gtttacaaat atatcgtgac caactggctg 2160 

gctaaggtta atactcagat cgacctcatc cgcaaaaaaa tgaaagaagc actggaaaac 2220 

caggcggaag ctaccaaggc aatcattaac taccagtaca accagtacac cgaggaagaa 2280 

aaaaacaaca tcaacttcaa catcgacgat ctgtcctcta aactgaacga atccatcaac 2340 

aaagctatga tcaacatcaa caagttcctg aaccagtgct ctgtaagcta tctgatgaac 2400 

tccatgatcc cgtacggtgt taaacgtctg gaggacttcg atgcgtctct gaaagacgcc 2460 

ctgctgaaat acatttacga caaccgtggc actctgatcg gtcaggttga tcgtctgaag 2520 

gacaaagtga acaatacctt atcgaccgac atcccttttc agctcagtaa atatgtcgat 2580 
aaccaacgcc ttttgtcgac 



2600 



<210> 34 
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<211> 863 
<212> PRT 

<213> Clostridium botulinum 
<400> 34 

Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
15 10 15 

Val Asp lie Ala Tyr lie Lys lie Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 

Val Lys Ala Phe Lys lie His . Asn Lys lie Trp Val lie Pro Glu Arg 
35 40 45 

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 

Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 

Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser lie Val 
100 105 . 110 

Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 

Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 135 140 

Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 

He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 

Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 

Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 
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Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 

Phe lie Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 300 



Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 



Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr Glu Asp 
340 345 350 

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 

Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val Asn Tyr 
370 375 380 

Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 

Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 



Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 " 425 430 

Gly He He Thr Ser Lys Thr Lys Ser Leu He Glu Gly Arg Asn Lys 
435 440 445 

Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp Asp Leu Phe Phe 
450 455 460 



Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465 470 475 480 

He Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn He Ser Leu 
485 490 495 



Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
500 505 510 



WO 2004/024909 PCT/GB 2003/003824 

-109- 

Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He Gly Gin Leu 
515 520 525 

Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
530 535 540 

Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe Glu 
545 " 550 " 555 560 

His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
565 570 575 

Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
580 585 590 

Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
595 .600 605 

Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
610 615 620 

Asp Lys He Ala Asp He Thr He He He Pro Tyr He Gly Pro Ala 
625 630 635 640 

Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
645 650 655 

He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu He Ala 
660 665 670 

He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala Asn Lys 
675 680 685 

Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg Asn Glu 
690 695 700 

Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu Ala Lys 
705 ~ 710 715 720 

Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu Ala Leu 
725 " 730 735 

Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin Tyr Asn 
740 745 750 

Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He Asp Asp 
755 760 765 



Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He Asn He 
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Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785 790 795 800 

lie Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
805 8.10 815 

Asp Ala Leu Leu Lys Tyr lie Tyr Asp Asn Arg Gly Thr Leu lie Gly 
820 825 830 

Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
835 840 845 

lie Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu 



<210> 35 
<211> 2600 
<212> DNA 

<213> Clostridium botulinum 
<400> 35 

ggatccatgg agttcgttaa caaacagttc aactataaag acccagttaa cggtgttgac 60 

attgcttaca tcaaaatccc gaacgctggc cagatgcagc cggtaaaggc attcaaaatc 120 

cacaacaaaa tctgggttat cccggaacgt gataccttta ctaacccgga agaaggtgac 18 0 

ctgaacccgc caccggaagc gaaacaggtg ccggtatctt actatgactc cacctacctg 240 

tctaccgata acgaaaagga caactacctg aaaggtgtta ctaaactgtt cgagcgtatt 300 

tactccaccg acctgggccg tatgctgctg actagcatcg ttcgcggtat cccgttctgg 360 

ggcggttcta ccatcgatac cgaactgaaa gtaatcgaca ctaactgcat caacgttatt 420 

cagccggacg gttcctatcg ttccgaagaa ctgaacctgg tgatcatcgg cccgtctgct 48 0 

gatatcatcc agttcgagtg taagagcttt ggtcacgaag ttctgaacct cacccgtaac 540 

ggctacggtt ccactcagta catccgtttc tctccggact tcaccttcgg ttttgaagaa 600 

tccctggaag tagacacgaa cccactgctg ggcgctggta aattcgcaac tgatcctgcg 660 

gttaccctgg ctcacgaact gattcatgca ggccaccgcc tgtacggtat cgccatcaat 72 0 

ccgaaccgtg tcttcaaagt taacaccaac gcgtattacg agatgtccgg tctggaagta 780 

agcttcgaag aactgcgtac ttttggcggt cacgacgcta aattcatcga ctctctgcaa 840 

gaaaacgagt tccgtctgta ctactataac aagttcaaag atatcgcatc caccctgaac 900 

aaagcgaaat ccatcgtggg taccactgct tctctgcagt acatgaagaa cgtttttaaa 960 

gaaaaatacc tgctcagcga agacacctcc ggcaaattct ctgtagacaa gttgaaattc 1020 

gataaacttt acaaaatgct gactgaaatt tacaccgaag acaacttcgt taagttcttt 1080 

aaagttctga accgcaaaac ctatctgaac ttcgacaagg cagtattcaa aatcaacatc 1140 
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gtgccgaaag 


ttaactacac 


tatctacgat 


ggtttcaacc 


tgcgtaacac 


caacctggct 


1200 


gctaatttta 


acggccagaa 


cacggaaatc 


aacaacatga 


acttcacaaa 


actgaaaaac 


1260 


ttcactggtc 


tgttcgagtt 


ttacaagctg 


ctgtgcgtac 


gtggcatcat 


tacctccaaa 


1320 


ttagaagttt 


tattccaagg 


acctaacaaa 


gcgctgaacg 


acctctgtat 


caaggttaac 


1380 


aactgggatt 


tattcttcag 


cccgagtgaa gacaacttca 


ccaacgacct 


gaacaaaggt 


1440 


gaagaaatca 


cctcagatac 


taacatcgaa 


gcagccgaag 


aaaacatctc 


gctggacctg 


1500 


atccagcagt 


actacctgac 


ctttaatttc 


gacaacgagc 


cggaaaacat 


ttctatcgaa 


1560 


aacctgagct 


ctgatatcat 


cggccagctg 


gaactgatgc 


cgaacatcga 


acgtttccca 


1620 


aacggtaaaa 


agtacgagct 


ggacaaatat 


accatgttcc 


actacctgcg 


cgcgcaggaa 


1680 


tttgaacacg 


gcaaatcccg 


tatcgcactg 


actaactccg 


ttaacgaagc 


tctgctcaac 


1740 


ccgtcccgtg 


tatacacctt 


cttctctagc 


gactacgtga 


aaaagg.tcaa 


caaagcgact 


1800 


gaagctgcaa 


tgttcttggg 


ttgggttgaa 


cagcttgttt 


atgattttac 


cgacgagacg 


1860 


tccgaagtat 


ctactaccga 


caaaattgcg gatatcacta 


tcatcatccc 


gtacatcggt 


1920 


ccggctctga 


acattggcaa 


catgctgtac 


aaagacgact 


tcgttggtgc 


actgatcttc 


1980 


tccggtgcgg 


tgatcctgct 


ggagttcatc 


ccggaaatcg 


ccatcccggt 


actgggcacc 


2040 


tttgctctgg 


tttcttacat 


tgcaaacaag 


gttctgactg 


tacaaaccat 


cgacaacgcg 


2100 


ctgagcaaac 


gtaacgaaaa 


atgggatgaa 


gtttacaaat 


atatcgtgac 


caactggctg 


2160 


gctaaggtta 


atactcagat 


cgacctcatc 


cgcaaaaaaa 


tgaaagaagc 


actggaaaac 


2220 


caggcggaag 


ctaccaaggc 


aatcattaac 


taccagtaca 


accagtacac 


cgaggaagaa 


2280 


aaaaacaaca 


tcaacttcaa 


catcgacgat 


ctgtcctcta 


aactgaacga 


atccatcaac 


2340 


aaagctatga 


tcaacatcaa 


caagttcctg 


aaccagtgct 


ctgtaagcta 


tctgatgaac 


2400 


tccatgatcc 


cgtacggtgt 


taaacgtctg 


gaggacttcg 


atgcgtctct 


gaaagacgcc 


2460 


ctgctgaaat 


acatttacga 


caaccgtggc 


actctgatcg 


gtcaggttga 


tcgtctgaag 


2520 


gacaaagtga 


acaatacctt 


atcgaccgac 


atcccttttc 


agctcagtaa 


atatgtcgat 


2580 


aaccaacgcc 


ttttgtcgac 










2600 



<210> 36 

<211> 863 

<212> PRT 

<213> Clostridium botulinum 

<400> 36 

Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1 5 10 15 



Val Asp lie Ala Tyr lie Lys lie Pro Asn Ala 
20 25 



Gly Gin Met Gin Pro 
30 
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Val Lys Ala Phe Lys lie His Asn Lys lie Trp Val lie Pro Glu Arg 
35 40 45 

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 

Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 " 70 75 80 

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 

Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser lie Val 
100 " 105 110 

Arg Gly lie Pro Phe Trp Gly Gly Ser Thr lie Asp Thr Glu Leu Lys.- 
115 120 125 

Val He Asp Thr Asn Cys lie Asn Val He Gin Pro Asp Gly Ser Tyr 
130 135 140 

Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 

He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 * 170 175 

Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 ' 215 220 

Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 

Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 



Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 300 
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Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 



Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 



Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu lie Tyr Thr Glu Asp 
340 " 345 350 



Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 



Phe Asp Lys Ala Val Phe Lys lie Asn lie Val Pro Lys Val Asn Tyr 
370 375 380 



Thr lie Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 



Phe Asn Gly Gin Asn Thr Glu lie Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 



Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 



Gly lie lie Thr Ser Lys Leu Glu Val Leu Phe Gin Gly Pro Asn Lys 
435 440 445 



Ala Leu Asn Asp Leu Cys lie Lys Val Asn Asn Trp Asp Leu Phe Phe 
450 455 460 

Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 

465 470 475 480 



lie Thr Ser Asp Thr Asn lie Glu Ala Ala Glu Glu Asn lie Ser Leu 
485 490 495 



Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
500 505 510 



Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He Gly Gin Leu 

515 520 525 

Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 

530 535 540 

Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe Glu 

545 550 555 560 



His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
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565 570 575 

Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
580 ^ 585 590 

Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
595 600 605 

Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
610 615 620 

Asp Lys lie Ala Asp lie Thr lie lie lie Pro Tyr lie Gly Pro Ala 
625 630 635 640 

Leu Asn lie Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
. 645 650 655 

lie Phe Ser Gly Ala Val lie Leu Leu Glu Phe He Pro Glu lie Ala 
660 665 670 

He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala Asn Lys 
675 680 685 

Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg Asn Glu 
690 695 700 

Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu Ala Lys 
705 710 715 720 

Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu Ala Leu 
725 730 735 

Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin Tyr Asn 
740 745 750 

i 

Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He Asp Asp 
755 760 765 

Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He Asn He 
770 775 780 

Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785 790 795 800 

He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
805 810 815 



Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu He Gly 
820 825 830 
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Gln Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
835 " 840 845 

He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu 
850 855 860 

<210> 37 

<211> 2600 

<212> DNA 

<213> Clostridium botulinum 



<400> 37 



ggatccatgg 


agttcgttaa 


caaacagttc 


aactataaag 


acccagttaa 


cggtgttgac 


60 


attgcttaca 


tcaaaatccc 


qaacqctggc 


cagatgcagc 


cggtaaaggc 


attcaaaatc 


120 


cacaacaaaa 


tctgggttat 


cccggaacgt 


gataccttta 


ctaacccgga 


agaaggtgac 


180 


ctgaacccgc 


caccggaagc 


gaaacaggtg 


ccggtatctt 


actiatgactc 


cacctacctg 


240 


tctaccgata 


acgaaaagga 


caactacctg 


aaaggtgtta 


ctaaactgtt 


cgagcgtatt 


300 


tactccaccg 


acctcrQcrccq 


tatgctgctg 


actagcatcg 


ttcgcggtat 


cccgttctgg 


360 


q q c cr cr 1 1 c t a 


ccatcgatac 


cgaactgaaa 


gtaatcgaca 


ctaactgcat 


caacgttatt 


420 


cacrcccrQaccr 


gttcctatcg 


ttccgaagaa 


ctgaacctgg 


tgatcatcgg 


cccgtctgct 


480 


gatatcatcc 


agttcgagtg 


taagagcttt 


ggtcacgaag 


ttctgaacct 


cacccgtaac 


540 


ggctacggtt 


ccactcagta 


catccgtttc 


tctccggact 


tcaccttcgg 


ttttgaagaa 


600 


fcccctggaag 


tagacacgaa 


cccactgctg 


ggcgctggta 


aattcgcaac 


tgatcctgcg 


660 


gttaccctgg 


ctcacgaact 


gattcatgca 


ggccaccgcc 


tgtacggtat 


cgccatcaat 


720 


ccgaaccgtg 


tcttcaaagt 


taacaccaac 


gcgtattacg 


agatgtccgg 


tctggaagta 


780 


agcttcgaag 


aactgcgtac 


ttttggcggt 


cacgacgcta 


aattcatcga 


ctctctgcaa 


840 


azk 3 ^ e~*n ci Y~ 
y aaaacyay l. 








a t" t~ fa c* a t c* 


v^. ci. V-^ v_- uyQCiV' 


900 


aaagcgaaat 


ccatcgtggg 


taccactgct 


tctctgcagt 


acatgaagaa 


cgtttttaaa 


960 


gaaaaatacc 


tgctcagcga 


agacacctcc 


ggcaaattct 


ctgtagacaa 


gttgaaattc 


1020 


gataaacttt 


acaaaatgct 


gactgaaatt 


tacaccgaag 


acaacttcgt 


taagttcttt 


1080 


aaagttctga 


accgcaaaac 


ctatctgaac 


ttcgacaagg 


cagtattcaa 


aatcaacatc 


1140 


gtgccgaaag 


ttaactacac 


tatctacgat 


ggtttcaacc 


tgcgtaacac 


caacctggct 


1200 


gctaatttta 


acggccagaa 


cacggaaatc 


aacaacatga 


acttcacaaa 


actgaaaaac 


1260 


ttcactggtc 


tgttcgagtt 


ttacaagctg 


ctgtgcgtac 


gtggcatcat 


tacctccaaa 


1320 


actaaattag 


taccaagagg 


aagtaacaaa 


gcgctgaacg 


acctctgtat 


caaggttaac 


1380 


aactgggatt 


tattcttcag 


cccgagtgaa 


gacaacttca 


ccaacgacct 


gaacaaaggt 


1440 


gaagaaatca 


cctcagatac 


taacatcgaa 


gcagccgaag 


aaaacatctc 


gctggacctg 


1500 


atccagcagt 


actacctgac 


ctttaatttc 


gacaacgagc 


cggaaaacat 


ttctatcgaa 


1560 
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aacctgagct 


ctgatatcat 


cggccagctg 


gaactgatgc 


cgaacatcga 


acgtttccca 


1620 


aacggfcaaaa 


agtacgagct 


ggacaaatat 


accatgttcc 


actacctgcg 


cgcgcaggaa 


1680 


tttgaacacg 


gcaaatcccg 


tatcgcactg actaactccg 


ttaacgaagc 


tctgctcaac 


1740 


ccgtcccgtg 


tatacacctt 


cttctctagc 


gactacgtga 


aaaaggtcaa 


caaagcgact 


1800 


gaagctgcaa 


tgttcttggg ttgggttgaa cagcttgttt 


atgattttac 


cgacgagacg 


1860 


tccgaagtat 


ctactaccga 


caaaattgcg 


gatatcacta 


tcatcatccc 


gtacatcggt 


1920 


ccggctctga 


acattggcaa catgctgtac 


aaagacgact 


tcgttggtgc 


actgatcttc 


1980 


tccggtgcgg 


tgatcctgct 


ggagttcatc 


ccggaaatcg 


ccatcccggt 


actgggcacc 


2040 


tttgctctgg 


tttcttacat 


tgcaaacaag 


gttctgactg 


tacaaaccat 


cgacaacgcg 


2100 


ctgagcaaac 


gtaacgaaaa 


atgggatgaa 


gtttacaaat 


atatcgtgac 


caactggctg 


2160 


gctaaggtta 


atactcagat 


cgacctcatc 


cgcaaaaaaa 


tgaaagaagc 


actggaaaac 


2220 


caggcggaag 


ctaccaaggc 


aatcattaac 


taccagtaca 


accagtacac 


cgaggaagaa 


2280 


aaaaacaaca 


tcaacttcaa 


catcgacgat 


ctgtcctcta 


aactgaacga 


atccatcaac 


2340 


aaagctatga 


tcaacatcaa 


caagttcctg 


aaccagtgct 


ctgtaagcta 


tctgatgaac . 


2400 


tccatgatcc 


cgtacggtgt 


taaacgtctg 


gaggacttcg 


atgcgtctct 


gaaagacgcc 


2460 


ctgctgaaat 


acatttacga 


caaccgtggc 


actctgatcg 


gtcaggttga 


tcgtctgaag 


2520 


gacaaagtga 


acaatacctt 


atcgaccgac 


atcccttttc 


agctcagtaa 


atatgtcgat 


2580 


aaccaacgcc 


ttttgtcgac 










2600 



<210> 38 

<211> 863 

<212> PRT 

<213> Clostridium botulinum 

<400> 38 

Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1 5 10 15 

Val Asp lie Ala Tyr lie Lys lie Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 

Val Lys Ala Phe Lys He His Asn Lys He Trp Val lie Pro Glu Arg 
35 40 45 

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 

Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 
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Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser lie Val 
100 105 110 



Arg Gly lie Pro Phe Trp Gly Gly Ser Thr lie Asp Thr Glu Leu Lys 
115 120 125 



Val lie Asp Thr Asn Cys lie Asn Val lie Gin Pro Asp Gly Ser Tyr 
130 135 140 

Arg Ser Glu Glu Leu Asn Leu Val lie lie Gly Pro Ser Ala Asp lie 
145 150 155 160 

lie Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 " 170 175 

Arg Asn Gly Tyr Gly Ser Thr Gin Tyr lie Arg Phe Ser Pro Asp Phe 
180 ^ 185 190 

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 

Leu lie His Ala Gly His Arg Leu Tyr Gly lie Ala He Asn Pro Asn 
225 230 235 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 



Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 300 

Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr Glu Asp 
340 345 350 



Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
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355 360 365 

Phe Asp Lys Ala Val Phe Lys lie Asn lie Val Pro Lys Val Asn Tyr 
370 375 380 

Thr lie Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 

Phe Ash Gly Gin Asn Thr Glu lie Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 

Gly lie lie Thr Ser Lys Thr Lys Leu Val Pro Arg Gly Ser Asn Lys 
435 440 445 

Ala Leu Asn Asp Leu Cys lie Lys Val Asn Asn Trp Asp Leu Phe Phe 
450 455 460 

Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465 470 475 480 

lie Thr Ser Asp Thr Asn lie Glu Ala Ala Glu Glu Asn lie Ser Leu 
485 490 495 

Asp Leu lie Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
500 505 510 

Glu Asn lie Ser He Glu Asn Leu Ser Ser Asp He He Gly Gin Leu 
515 520 525 

Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
530 535 540 

Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe Glu 
545 " 550 555 560 

His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
565 570 575 

Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
580 585 590 

Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
595 600 605 



Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
610 615 620 
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Asp Lys lie Ala Asp lie Thr lie lie lie Pro Tyr lie Gly Pro Ala 
625 630 635 640 



Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
645 650 655 



He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu He Ala 
660 665 670 



He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala Asn Lys 
675 680 685 



Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg Asn Glu 

„ 690 - . - - 695 - - - - 700 



Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu Ala Lys 
705 710 715 720 



Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu Ala Leu 
725 730 735 



Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin Tyr Asn 
740 745 750 

Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He Asp Asp 
755 760 765 

Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He Asn He 
770 775 780 

Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785 790 795 800 



He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
805 810 815 

Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu He Gly 
820 825 830 

Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
835 840 845 

He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu 
850 855 860 



<210> 39 

<211> 3382 

<212> DNA 

<213> Clostridium botulinum 



<400> 39 
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atggagttcg ttaacaaaca < 


gttcaactat 


aaagacccag 


ttaacggtgt 


tgacattgct 


60 


tacatcaaaa tcccgaacgc 


tggccagatg 


cagccggtaa 


aggcattcaa 


aatccacaac 


120 


aaaatctggg ttatcccgga 


acgtgatacc 


tttactaacc 


cggaagaagg 


tgacctgaac 


180 


ccgccaccgg aagcgaaaca 


ggtgccggta 


tcttactatg 


actccaccta 


cctgtctacc 


240 


gataacgaaa aggacaacta 


cctgaaaggt 


gttactaaac 


tgttcgagcg 


tatttactcc 


300 


accgacctgg gccgtatgct 


gctgactagc 


atcgttcgcg gtatcccgtt 


ctggggcggt 


360 


tctaccatcg ataccgaact 


gaaagtaatc 


gacactaact 


gcatcaacgt 


tattcagccg 


420 


gacggttcct atcgttccga 


agaactgaac 


ctggtgatca 


tcggcccgtc 


tgctgatatc 


480 


atccagttcg agtgtaagag 


ctttggtcac 


gaagttctga 


acctcacccg 


taacggctac 


540 


ggttccactc agtacatccg 


tttctctccg 


gacttcacct 


tcggttttga 


agaatccctg 


600 


gaagtagaca cgaacccact 


gctgggcgct 


ggtaaattcg 


caactgatcc 


tgcggttacc 


660 


ctggctcacg aactgattca 


tgcaggccac 


cgcctgtacg 


gtatcgccat 


caatccgaac 


720 


cgtgtcttca aagttaacac caacgcgtat 


tacgagatgt 


ccggtctgga 


agtaagcttc 


780 


gaagaactgc gtacttttgg 


cggtcacgac 


gctaaattca 


tcgactctct 


gcaagaaaac 


840 


gagttccgtc tgtactacta 


taacaagttc 


aaagatatcg 


catccaccct 


gaacaaagcg 


900 


aaatccatcg tgggtaccac 


tgcttctctg 


cagtacatga 


agaacgtttt 


taaagaaaaa 


960 


tacctgctca gcgaagacac 


ctccggcaaa 


ttctctgtag 


acaagttgaa 


attcgataaa 


1020 


ctttacaaaa tgctgactga 


aatttacacc 


gaagacaact 


tcgttaagtt 


ctttaaagtt 


1080 


ctgaaccgca aaacctatct 


gaacttcgac 


aaggcagtat 


tcaaaatcaa 


catcgtgccg 


1140 


aaagttaact acactatcta 


cgatggtttc 


aacctgcgta 


acaccaacct 


ggctgctaat 


1200 


tttaacggcc agaacacgga 


aatcaacaac 


atgaacttca 


caaaactgaa 


aaacttcact 


1260 


ggtctgttcg agttttacaa 


gctgctgtgc 


gtacgtggca 


tcattacctc 


caaaactaaa 


1320 


tctctggaca aaggttataa 


caaagcgctg 


aacgacctct 


gtatcaaggt 


taacaactgg 


1380 


gatttattct tcagcccgag 


tgaagacaac 


ttcaccaacg 


acctgaacaa 


aggtgaagaa 


1440 


atcacctcag atactaacat 


cgaagcagcc 


gaagaaaaca 


tctcgctgga 


cctgatccag 


1500 


cagtactacc tgacctttaa tttcgacaac 


gagccggaaa 


acatttctat 


cgaaaacctg 


1560 


agctctgata tcatcggcca 


gctggaactg 


atgccgaaca tcgaacgttt 


cccaaacggt 


1620 


aaaaagtacg agctggacaa 


atataccatg 


ttccactacc 


tgcgcgcgca 


ggaatttgaa 


1680 


cacggcaaat cccgtatcgc 


actgactaac 


tccgttaacg aagctctgct 


caacccgtcc 


1740 


cgtgtataca ccttcttctc 


tagcgactac 


gtgaaaaagg 


tcaacaaagc 


gactgaagct 


1800 


gcaatgttct tgggttgggt 


tgaacagctt 


gtttatgatt 


ttaccgacga 


gacgtccgaa 


1860 


gtatctacta ccgacaaaat 


tgcggatatc 


actatcatca tcccgtacat 


cggtccggct 


1920 


ctgaacattg gcaacatgct 


gtacaaagac 


gacttcgttg gtgcactgat 


cttctccggt 


1980 



WO 2004/024909 PCT/GB2003/003824 

-121- 

gcggtgatcc tgctggagtt catcccggaa atcgccatcc cggtactggg cacctttgct 2 04 0 

ctggtttctt acattgcaaa caaggttctg actgtacaaa ccatcgacaa cgcgctgagc 2100 

aaacgtaacg aaaaatggga tgaagtttac aaatatatcg tgaccaactg gctggctaag 2160 

gttaatactc agatcgacct catccgcaaa aaaatgaaag aagcactgga aaaccaggcg 2220 

gaagctacca aggcaatcat taactaccag tacaaccagt acaccgagga agaaaaaaac 2280 

aacatcaact tcaacatcga cgatctgtcc tctaaactga acgaatccat caacaaagct 2340 

atgatcaaca tcaacaagtt cctgaaccag tgctctgtaa gctatctgat gaactccatg 24 00 

atcccgtacg gtgttaaacg tctggaggac ttcgatgcgt ctctgaaaga cgccctgctg 2460 

aaatacattt acgacaaccg tggcactctg atcggtcagg ttgatcgtct gaaggacaaa 2520 

gtgaacaata ccttatcgac cgacatccct tttcagctca gtaaatatgt cgataaccaa 2580 

cgccttttga gcacgttcac agagtacatc aagggtggag gcggttcagg cggaggtggc 2640 

tctggcggtg gcggatcggt ggaaaccata tcgtttagct tcagcgagtt tgaaccgggt 2700 

aacaacgatt tgaccttgca aggtgcagcc attattacac aatctggggt tttacaactc 2760 

accaagatta atcaaaatgg catgccggct tgggactcaa cgggccgaac tctatatact 2820 

aaacctgtgc acatttggga tatgaccaca ggcactgtgg ccagctttga aactagattc 2880 

tccttttcca ttgaacaacc ctatacacgc ccactccccg ctgatggttt agtattcttt 2940 

atgggaccaa caaagtccaa gccagctcaa ggttatggat acctcggagt attcaacaac 3000 

tcaaaacagg ataactcata ccaaacactt gctgttgagt ttgacacttt cagtaaccca 3 06 0 

tgggaccctc cccaggttcc acacattgga atcgatgtca actccattcg atccatcaaa 312 0 

acccaacctt ttcaattgga caatggccaa gttgccaatg ttgtcataaa atatgatgct 3180 

tcctccaaaa tcttacttgc cgtgttggtt tacccttcca gtggagccat ttacaccatc 3240 

gctgaaattg tggatgtgaa gcaagttctt cctgagtggg tcgacgttgg tctctcgggt 33 00 

gcaaccggtg cacagcgaga cgccgctgag acacacgacg tttattcttg gtcattccat 3360 

gcctcgttgc cagaaacaaa eg 3382 

<210> 40 
<211> 1127 
<212> PRT 

<213> Clostridium botulinum 
<400> 40 

Met Glu Phe Val Asia Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
15 10 15 

Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 ^ 25 30 



Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro Glu Arg 
35 40 45 



WO 2004/024909 



- 122- 



PCT/GB2003/003824 



Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 

Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 

Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser lie Val 
100 105 110 

Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 

Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 135 140 

Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 

He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 

Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 ~ 185 190 

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 

Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 

Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 



Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 " 295 300 

Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
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305 310 315 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 



Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu lie Tyr Thr Glu Asp 
340 ~ 345 350 



Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 

Phe Asp Lys Ala Val Phe Lys lie Asn lie Val Pro Lys Val Asn Tyr 
370 375 380 

Thr lie Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 4O0 

Phe Asn Gly Gin Asn Thr Glu lie Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 



Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 

Gly lie lie Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
435 440 445 

Ala Leu Asn Asp Leu Cys lie Lys Val Asn Asn Trp Asp Leu Phe Phe 
450 455 460 

Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465 470 475 480 

lie Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn He Ser Leu 
485 490 495 

Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
500 505 510 

Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He Gly Gin Leu 
515 520 525 

Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
530 535 540 

Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe Glu 
545 " 550 555 560 

His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
565 570 575 
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Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
580 585 590 

Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
595 600 605 

Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
610 615 620 

Asp Lys He Ala Asp He Thr He He He Pro Tyr He Gly Pro Ala 
625 630 635 640 

Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
'645 650 655 

He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu He Ala 
660 665 670 

lie Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala Asn Lys 
675 680 685 

Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg Asn Glu 
690 695 700 

Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu Ala Lys 
705 ^ 710 715 720 

Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu Ala Leu 
725 730 735 

Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin Tyr Asn 
740 745 750 

Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He Asp Asp 
755 760 765 

Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He Asn He 
770 775 780 

Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785 790 795 800 

He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
805 810 815 

Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu He Gly 
820 825 830 

Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
835 840 845 
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He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn <31n Arg Leu Leu Ser 
850 855 860 

Thr Phe Thr Glu Tyr He Lys Gly Gly Gly Gly Ser Gly Gly Gly Gly 
865 870 875 . 880 

Ser Gly Gly Gly Gly Ser Val Glu Thr He Ser Phe Ser Phe Ser Glu 
885 890 895 

Phe Glu Pro Gly Asn Asn Asp Leu Thr Leu Gin Gly Ala Ala He He 
900 905 910 

Thr Gin Ser Gly Val Leu Gin Leu Thr Lys He Asn Gin Asn Gly Met 
915 920 925 

Pro Ala Trp Asp Ser Thr Gly Arg Thr Leu Tyr Thr Lys Pro Val His 
930 935 940 

He Trp Asp Met Thr Thr Gly Thr Val Ala Ser Phe Glu Thr Arg Phe 
945 950 955 960 

Ser Phe Ser He Glu Gin Pro Tyr Thr Arg Pro Leu Pro Ala Asp Gly 
965 970 975 

Leu Val Phe Phe Met Gly Pro Thr Lys Ser Lys Pro Ala Gin Gly Tyr 
980 985 990 

Gly Tyr Leu Gly Val Phe Asn Asn Ser Lys Gin Asp Asn Ser Tyr Gin 
995 1000 1005 

Thr Leu Ala Val Glu Phe Asp Thr Phe Ser Asn Pro Trp Asp Pro 
1010 1015 1020 

Pro Gin Val Pro His He Gly He Asp Val Asn Ser He Arg Ser 
1025 1030 1035 

He Lys Thr Gin Pro Phe Gin Leu Asp Asn Gly Gin Val Ala Asn 
1040 1045 1050 

Val Val He Lys Tyr Asp Ala Ser Ser Lys He Leu Leu Ala Val 
1055 1060 1065 

Leu Val Tyr Pro Ser Ser Gly Ala He Tyr Thr lie Ala Glu He 
1070 1075 1080 

Val Asp Val Lys Gin Val Leu Pro Glu Trp Val Asp Val Gly Leu 
1085 1090 1095 



Ser Gly Ala. Thr Gly Ala Gin Arg Asp Ala Ala Glu Thr His Asp 
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1100 1105 1110 

Val Tyr Ser Trp Ser Phe His Ala Ser Leu Pro Glu Thr Asn 
1115 1120 1125 

<210> 41 

<211> 3388 

<212> DNA 

<213> Clostridium botulinum 



<400> 41 



atggagttcg ttaacaaaca gttcaactat 


aaagacccag 


ttaacggtgt 


tgacattgct 


60 


tacatcaaaa 


tcccgaacgc tggccagatg 


cagccggtaa 


aggcattcaa 


aatccacaac 


120 


aaaatctggg 


ttatcccgga acgtgatacc 


tttactaacc 


cggaagaagg 


tgacctgaac 


180 


ccgccaccgg 


aagcgaaaca ggtgccggta 


tcttactatg 


actccaccta 


cctgtctacc 


240 


gataacgaaa 


aggacaacta cctgaaaggt 


gttactaaac 


tgttcgagcg 


tatttactcc 


300 


accgacctgg 


gccgtatgct gctgactagc 


atcgttcgcg 


gtatcccgtt 


ctggggcggt 


360 


tctaccatcg ataccgaact gaaagtaatc gacactaact gcatcaacgt 


tattcagccg 


420 


gacggttcct 


atcgttccga agaactgaac 


ctggtgatca 


tcggcccgtc 


tgctgatatc 


480 


atccagttcg 


agtgtaagag ctttggtcac 


gaagttctga 


acctcacccg 


taacggctac 


540 


ggttccactc agtacatccg tttctctccg gacttcacct tcggttttga agaatccctg 


600 


gaagtagaca 


cgaacccact gctgggcgct 


ggtaaattcg 


caactgatcc 


tgcggttacc 


660 


ctggctcacg 


aactgattca tgcaggccac 


cgcctgtacg 


gtatcgccat 


caatccgaac 


720 


cgtgtcttca 


aagttaacac caacgcgtat 


tacgagatgt 


ccggtctgga 


agtaagcttc 


780 


gaagaactgc 


gtacttttgg cggtcacgac 


gctaaattca 


tcgactctct 


gcaagaaaac 


840 


gagttccgtc 


tgtactacta taacaagttc 


aaagatatcg 


catccaccct 


gaacaaagcg 


900 


aaatccatcg 


tgggtaccac tgcttctctg 


cagtacatga 


agaacgtttt 


taaagaaaaa 


960 


tacctgctca 


gcgaagacac ctccggcaaa 


ttctctgtag 


acaagttgaa 


attcgataaa 


1020 


ctttacaaaa 


tgctgactga aatttacacc 


gaagacaact 


tcgttaagtt 


ctttaaagtt 


1080 


ctgaaccgca 


aaacctatct gaacttcgac 


aaggcagtat 


tcaaaatcaa 


catcgtgocg 


1140 


aaagttaact 


acactatcta cgatggtttc 


aacctgcgta 


acaccaacct 


ggctgctaat 


1200 


tttaacggcc 


agaacacgga aatcaacaac 


atgaacttca 


caaaactgaa 


aaacttcact 


1260 


ggtctgttcg agttttacaa gctgctgtgc gtacgtggca 


tcattacctc 


caaaactaaa 


1320 


tctctggaca 


aaggttataa caaagcgctg 


aacgacctct 


gtatcaaggt 


taacaactgg 


1380 


gatttattct 


tcagcccgag tgaagacaac 


ttcaccaacg 


acctgaacaa 


aggtgaagaa 


1440 


atcacctcag 


atactaacat cgaagcagcc 


gaagaaaaca 


tctcgctgga 


cctgatccag 


1500 


cagtactacc 


tgacctttaa tttcgacaac 


gagccggaaa 


acatttctat 


cgaaaacctg 


1560 


agctctgata 


tcatcggcca gctggaactg 


atgccgaaca 


tcgaacgttt 


cccaaacggt 


1620 
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aaaaagtacg 


agctggacaa 


atataccatg 


ttccactacc 


tgcgcgcgca 


ggaatttgaa 


1680 


cacggcaaat 


cccgtatcgc 


actgactaac 


tccgttaacg aagctctgct 


caacccgtcc 


1740 


cgtgtataca 


ccttcttctc 


tagcgactac 


gtgaaaaagg 


tcaacaaagc 


gactgaagct 


1800 


gcaatgttct 


tgggttgggt 


tgaacagctt 


gtttatgatt 


ttaccgacga gacgtccgaa 


1860 


gtatctacta 


ccgacaaaat 


tgcggatatc 


actatcatca 


tcccgtacat 


cggtccggct 


1920 


ctgaacattg 


gcaacatgct 


gtacaaagac 


gacttcgttg gtgcactgat 


cttctccggt 


1980 


gcggtgatcc 


tgctggagtt 


catcccggaa 


atcgccatcc 


cggtactggg 


cacctttgct 


2040 


ctggtttctt 


acattgcaaa 


caaggttctg 


actgtacaaa 


ccatcgacaa 


cgcgctgagc 


2100 


aaacgtaacg 


aaaaatggga 


tgaagtttac 


aaatatatcg 


tgaccaactg 


gctggctaag 


2160 


gttaatactc 


agatcgacct 


catccgcaaa 


aaaatgaaag 


aagcactgga 


aaaccaggcg 


2220 


gaagctacca 


aggcaatcat 


taactaccag 


tacaaccagt 


acaccgagga 


agaaaaaaac 


2280 


aacatcaact 


tcaacatcga 


cgatctgtcc 


tctaaactga 


acgaatccat 


caacaaagct 


2340 


atgatcaaca 


tcaacaagtt 


cctgaaccag 


tgctctgtaa gctatctgat 


gaactccatg 


2400 


atcccgtacg 


gtgttaaacg 


tctggaggac 


ttcgatgcgt 


ctctgaaaga 


cgccctgctg 


2460 


aaatacattt 


acgacaaccg 


tggcactctg 


atcggtcagg 


ttgatcgtct 


gaaggacaaa 


2520 


.gtgaacaata 


ccttatcgac 


cgacatccct 


tttcagctca gtaaatatgt 


cgataaccaa 


2580 


cgccttttga 


gcacgttcac 


agagtacatc 


aaggctgaag 


cggccgctaa 


agaagcggcc 


2640 


gctaaagaag 


cggccgctaa 


agcggtggaa 


accatatcgt 


ttagcttcag 


cgagtttgaa 


2700 


ccgggtaaca 


acgatttgac 


cttgcaaggt 


gcagccatta 


ttacacaatc 


tggggtttta 


2760 


caactcacca 


agattaatca 


aaatggcatg 


ccggcttggg 


actcaacggg 


ccgaactcta 


2820 


tatactaaac ctgtgcacat ttgggatatg accacaggca ctgtggccag ctttgaaact 


2880 


agattctcct 


tttccattga 


acaaccctat 


acacgcccac 


tccccgctga 


tggtttagta 


2940 


ttctttatgg 


gaccaacaaa 


gtccaagcca 


gctcaaggtt 


atggatacct 


cggagtattc 


3000 


aacaactcaa 


aacaggataa 


ctcataccaa 


acacttgctg 


ttgagtttga 


cactttcagt 


3060 


aacccatggg 


accctcccca 


ggttccacac 


attggaatcg 


atgtcaactc 


cattcgatcc 


3120 


atcaaaaccc 


aaccttttca 


attggacaat 


ggccaagttg 


ccaatgttgt 


cataaaatat 


3180 


gatgcttcct 


ccaaaatctt 


acttgccgtg 


ttggtttacc 


cttccagtgg 


agccatttac 


3240 


accatcgctg 


aaattgtgga 


tgtgaagcaa 


gttcttcctg 


agtgggtcga 


cgttggtctc 


3300 


tcgggtgcaa 


ccggtgcaca 


gcgagacgcc 


gctgagacac 


acgacgttta 


ttcttggtca 


3360 


ttccatgcct 


cgttgccaga 


aacaaacg 








3388 



<210> 42 

<211> 1129 

<212> PRT 

<213> Clostridium botulinum 
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<400> 42 

Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
15 10 15 

Val Asp lie Ala Tyr lie Lys lie Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 

Val Lys Ala Phe Lys lie His Asn Lys lie Trp Val He Pro Glu Arg 
35 40 45 

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 

Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 

Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 
100 105 110 

Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 12 0 125 

Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
13 0 13S 140 

Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 

He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 



Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 ~ 185 190 

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 

210 215 220 



Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 
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Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 

Phe lie Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

Lys Phe Lys Asp lie Ala Ser Thr Leu Asn Lys Ala Lys Ser lie Val 
290 295 300 

Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu lie Tyr Thr Glu Asp , 
340 345 350 

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 

Phe Asp Lys Ala Val Phe Lys lie Asn lie Val Pro Lys Val Asn Tyr 
370 375 380 

Thr lie Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 " 390 395 400 

Phe Asn Gly Gin Asn Thr Glu lie Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 

Gly lie lie Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
435 * 440 445 

Ala Leu Asn Asp Leu Cys lie Lys Val Asn Asn Trp Asp Leu Phe Phe 
450 455 460 

V 

Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465 470 475 480 

lie Thr Ser Asp Thr Asn lie Glu Ala Ala Glu Glu Asn lie Ser Leu 
485 490 495 

Asp Leu lie Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
500 505 510 



Glu Asn lie Ser lie Glu Asn Leu Ser Ser Asp lie lie Gly Gin Leu 
515 520 525 
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Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
530 535 540 

Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe Glu 
545 550 555 560 

His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
565 570 575 

Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
580 585 590 

Lys * Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
595 600 605 

Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
610 615 620 

Asp Lys He Ala Asp He Thr He He He Pro Tyr He Gly Pro Ala 
625 630 635 640 

Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
645 650 655 

He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu He Ala 
660 665 670 

He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala Asn Lys 
675 680 685 

Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg Asn Glu 
690 695 700 

Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu Ala Lys 
705 710 715 720 

Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu Ala Leu 
725 730 735 

Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin Tyr Asn 
740 745 750 

Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He Asp Asp 
755 760 765 

Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He Asn He 
770 775 780 

Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
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785 790 795 800 



He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
805 810 815 



Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu He Gly 
820 825 830 



Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
835 ~ 840 845 



He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser 
850 855 860 



Thr Phe Thr Glu Tyr He Lys Ala Glu Ala Ala Ala Lys Glu Ala Ala 

865 870 875 880 

Ala Lys Glu Ala Ala Ala Lys Ala Val Glu Thr He Ser Phe Ser Phe 
885 890 895 



Ser Glu Phe Glu 'Pro Gly Asn Asn Asp Leu Thr Leu Gin Gly Ala Ala 
900 905 910 



He He Thr Gin Ser Gly Val Leu Gin Leu Thr Lys He Asn Gin Asn 
915 920 925 



Gly Met Pro Ala Trp Asp Ser Thr Gly Arg Thr Leu Tyr Thr Lys Pro 

930 935 940 

Val His He Trp Asp Met Thr Thr Gly Thr Val Ala Ser Phe Glu Thr 
945 950 955 960 

Arg Phe Ser Phe Ser He Glu Gin Pro Tyr Thr Arg Pro Leu Pro Ala 
965 970 975 

Asp Gly Leu Val Phe Phe Met Gly Pro Thr Lys Ser Lys Pro Ala Gin 
980 985 990 

Gly Tyr Gly Tyr Leu Gly Val Phe Asn Asn Ser Lys Gin Asp Asn Ser 
995 1000 1005 



Tyr Gin Thr Leu Ala Val Glu Phe Asp Thr Phe Ser Asn Pro Trp 
1010 1015 1020 



Asp Pro Pro Gin Val Pro His He Gly He Asp Val Asn Ser He 
1025 1030 1035 



Arg Ser He Lys Thr Gin Pro Phe Gin Leu Asp Asn Gly Gin Val 
1040 1045 1050 
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Ala Asn Val Val lie Lys Tyr Asp Ala Ser Ser Lys lie Leu Leu 
1055 1060 1065 

Ala Val Leu Val Tyr Pro Ser Ser Gly Ala lie Tyr Thr lie Ala 
1070 1075 1080 

Glu lie Val Asp Val Lys Gin Val Leu Pro Glu Trp Val Asp Val 
1085 1090 1095 



Gly Leu Ser Gly Ala Thr Gly Ala Gin Arg Asp Ala Ala Glu Thr 
1100 1105 1110 



His Asp Val Tyr Ser Trp Ser Phe His Ala Ser Leu Pro Glu Thr 
1115 1120 1125 



Asn 



<210> 43 

<211> 3391 

<212> DNA 

<213> Clostridium botulinum 



<400> 43 



atggagttcg ttaacaaaca gttcaactat 


aaagacccag 


ttaacggtgt 


tgacattgct 


60 


tacatcaaaa 


tcccgaacgc 


tggccagatg 


cagccggtaa 


aggcattcaa 


aatccacaac 


120 


aaaatctggg 


ttatcccgga 


acgtgatacc 


tttactaacc 


cggaagaagg 


tgacctgaac 


180 


ccgccaccgg 


aagcgaaaca 


ggtgccggta 


tcttactatg 


actccaccta 


cctgtctacc 


240 


gataacgaaa 


aggacaacta 


cctgaaaggt 


gttactaaac . 


tgttcgagcg 


tatttactcc 


300 


accgacctgg 


gccgtatgct 


gctgactagc 


atcgttcgcg 


gtatcccgtt 


ctggggcggt 


360 


tctaccatcg 


ataccgaact 


gaaagtaatc 


gacactaact 


gcatcaacgt 


tattcagccg 


420 


gacggttcct 


atcgttccga 


agaactgaac 


ctggtgatca 


tcggcccgtc 


tgctgatatc 


480 


atccagttcg 


agtgtaagag 


ctttggtcac 


gaagttctga 


acctcacccg 


taacggctac 


540 


ggttccactc 


agtacatccg 


tttctctccg 


gacttcacct 


tcggttttga 


agaatccctg 


600 


gaagtagaca 


cgaacccact 


gctgggcgct 


ggtaaattcg 


caactgatcc 


tgcggttacc 


660 


ctggctcacg 


aactgattca 


tgcaggccac 


cgcctgtacg 


gtatcgccat 


caatccgaac 


720 


cgtgtcttca 


aagttaacac 


caacgcgtat 


tacgagatgt 


ccggtctgga 


agtaagcttc 


780 


gaagaactgc 


gtacttttgg 


cggtcacgac 


gctaaattca 


tcgactctct 


gcaagaaaac 


840 


gagttccgtc 


tgtactacta 


taacaagttc 


aaagatatcg 


catccaccct 


gaacaaagcg 


900 


aaatccatcg 


tgggtaccac 


tgcttctctg 


cagtacatga 


agaacgtttt 


taaagaaaaa 


960 


tacctgctca 


gcgaagacac 


ctccggcaaa 


ttctctgtag 


acaagttgaa 


attcgataaa 


1020 


ctttacaaaa 


tgctgactga 


aatttacacc 


gaagacaact 


tcgttaagtt 


ctttaaagtt 


1080 
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ctgaaccgca 


aaacctatct 


gaacttcgac 


aaggcagtat 


tcaaaatcaa 


catcgtgccg 


1140 


aaagttaact 


acactatcta 


cgatggtttc 


aacctgcgta 


acaccaacct 


ggctgctaat 


1200 


tttaacggcc 


agaacacgga 


aatcaacaac 


atgaacttca 


caaaactgaa 


aaacttcact 


1260 


ggtctgttcg 


agttttacaa 


gctgctgtgc 


gtacgtggca 


tcattacctc 


caaaactaaa 


1320 


tctctggatg 


acgatgacaa 


aggttataac 


aaagcgctga 


acgacctctg 


tatcaaggtt 


1380 


aacaactggg 


atttattctt 


cagcccgagt gaagacaact 


tcaccaacga 


cctgaacaaa 


1440 


ggtgaagaaa 


tcacctcaga 


tactaacatc 


gaagcagccg 


aagaaaacat 


ctcgctggac 


1500 


ctgatccagc 


agtactacct 


gacctttaat 


ttcgacaacg 


agccggaaaa 


catttctatc 


1560 


gaaaacctga 


gctctgatat 


catcggccag 


ctggaactga 


tgccgaacat 


cgaacgtttc 


1620 


ccaaacggta 


aaaagtacga 


gctggacaaa 


tataccatgt 


tccactacct 


gcgcgcgcag 


1680 


gaatttgaac 


acggcaaatc 


ccgtatcgca 


ctgactaact 


ccgttaacga 


agctctgctc 


1740 


aacccgtccc 


gtgtatacac 


cttcttctct 


agcgactacg 


tgaaaaaggt 


caacaaagcg 


1800 


actgaagctg 


caatgttctt 


gggttgggtt 


gaacagcttg 


tttatgattt 


taccgacgag 


1860 


acgtccgaag 


tatctactac 


cgacaaaatt 


gcggatatca 


ctatcatcat 


cccgtacatc 


1920 


ggtccggctc 


tgaacattgg 


caacatgctg 


tacaaagacg 


acttcgttgg 


tgcactgatc 


1980 


ttctccggtg cggtgatcct gctggagttc atcccggaaa tcgccatccc ggtactgggc 


2040 


acctttgctc 


tggtttctta 


cattgcaaac 


aaggttctga 


ctgtacaaac 


catcgacaac 


2100 


gcgctgagca aacgtaacga 


aaaatgggat 


gaagtttaca 


aatatatcgt 


gaccaactgg 


2160 


ctggctaagg 


ttaatactca 


gatcgacctc 


atccgcaaaa 


aaatgaaaga 


agcactggaa 


2220 


aaccaggcgg 


aagctaccaa 


ggcaatcatt 


aactaccagt 


acaaccagta 


caccgaggaa 


2280 


gaaaaaaaca 


acatcaactt 


caacatcgac 


gatctgtcct 


ctaaactgaa 


cgaatccatc 


2340 


aacaaagcta 


tgatcaacat 


caacaagttc 


ctgaaccagt 


gctctgtaag 


ctatctgatg 


2400 


aactccatga 


tcccgtacgg 


tgttaaacgt 


ctggaggact 


tcgatgcgtc 


tctgaaagac 


2460 


gccctgctga 


aatacattta 


cgacaaccgt 


ggcactctga 


tcggtcaggt 


tgatcgtctg 


2520 


aaggacaaag 


tgaacaatac cttatcgacc gacatccctt ttcagctcag taaatatgtc 


2580 


gataaccaac 


gccttttgag 


cacgttcaca gagtacatca agggtggagg 


cggttcaggc 


2640 


ggaggtggct 


ctggcggtgg 


cggatcggtg gaaaccatat 


cgtttagctt 


cagcgagttt 


2700 


gaaccgggta 


acaacgattt 


gaccttgcaa 


ggtgcagcca 


ttattacaca 


atctggggtt 


2760 


ttacaactca 


ccaagattaa 


tcaaaatggc 


atgccggctt 


gggactcaac 


gggccgaact 


2820 


ctatatacta 


aacctgtgca 


catttgggat 


atgaccacag 


gcactgtggc 


cagctttgaa 


2880 


actagattct 


ccttttccat 


tgaacaaccc 


tatacacgcc 


cactccccgc 


tgatggttta 


2940 


gtattcttta 


tgggaccaac 


aaagtccaag 


ccagctcaag 


gttatggata 


cctcggagta 


3000 


ttcaacaact 


caaaacagga 


taactcatac 


caaacacttg 


ctgttgagtt 


tgacactttc 


3060 
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agtaacccat gggaccctcc ccaggttcca cacattggaa tcgatgtcaa ctccattcga 3120 

tccatcaaaa cccaaccttt tcaattggac aatggccaag ttgccaatgt tgtcataaaa 3180 

tatgatgctt cctccaaaat cttacttgcc gtgttggttt acccttccag tggagccatt 3240 

tacaccatcg. ctgaaattgt ggatgtgaag caagttcttc ctgagtgggt cgacgttggt 3300 

ctctcgggtg caaccggtgc acagcgagac gccgctgaga cacacgacgt ttattcttgg 3360 

tcattccatg cctcgttgcc agaaacaaac g 3391 

<210> 44 

<211> 1130 

<212> PRT 

<213> Clostridium botulinum 

<400> 44 

Met Glu Phe Val Asn Lys Gin Phe Asn Tyr. Lys Asp Pro Val Asn Gly 
1 5 10 15 

Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 

Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro Glu Arg 
35 40 45 

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 

Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 ^ 70 75 80 

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 

Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 
100 105 HO 

Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 

Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 135 140 

Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 

He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 



Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 
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Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 

Leu lie His Ala Gly His Arg Leu Tyr Gly lie Ala lie Asn Pro Asn 
225 230 ~ 235 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 

Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 300 

Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr Glu Asp 
340 345 350 

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 

Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val Asn Tyr 
370 375 380 

Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 * 390 395 400 

Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 

Gly He He Thr Ser Lys Thr Lys Ser Leu Asp Asp Asp Asp Lys Gly 
435 440 445 



Tyr Asn Lys Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp Asp 
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450 455 460 

Leu Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys 
465 470 475 480 

Gly Glu Glu lie Thr Ser Asp Thr Asn lie Glu Ala Ala Glu Glu Asn 
485 490 495 

lie Ser Leu Asp Leu lie Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp 
500 505 510 

Asn Glu Pro Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He 
515 520 525 

Gly Gin Leu Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys 
530 535 540 

Lys Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin 
545 550 555 560 

Glu Phe Glu His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn 
565 570 575 

Glu Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp 
580 585 590 

Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly 
595 600 605 

Trp Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val 
610 615 620 

Ser Thr Thr Asp Lys He Ala Asp He Thr He He He Pro Tyr He 
625 630 635 640 

Gly Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val 
645 650 655 

Gly Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu Phe lie Pro 
660 665 670 

Glu lie Ala He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He 
675 680 685 

Ala Asn Lys Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys 
690 695 700 

Arg Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp 
705 710 715 720 
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Leu Ala Lys Val Asn Thr Gin lie Asp Leu lie Arg Lys Lys Met Lys 
725 730 735 

Glu Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala lie lie Asn Tyr 
740 745 750 

Gin Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn lie Asn Phe Asn 
755 760 765 

lie Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser lie Asn Lys Ala Met 
770 775 780 

lie Asn lie Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met 
785 790 795 800 

Asn Ser Met lie Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala 
805 810 815 

Ser Leu Lys Asp Ala Leu Leu Lys Tyr lie Tyr Asp Asn Arg Gly Thr 
820 825 830 

Leu lie Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu 
835 840 845 

Ser Thr Asp lie Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg 
850 855 860 

Leu Leu Ser Thr Phe Thr Glu Tyr lie Lys Gly Gly Gly Gly Ser Gly 
865 870 875 880 

Gly Gly Gly Ser Gly Gly Gly Gly Ser Val Glu Thr lie Ser Phe Ser 
885 890 895 

Phe Ser Glu Phe Glu Pro Gly Asn Asn Asp Leu Thr Leu Gin Gly Ala 
900 905 910 

Ala lie lie Thr Gin Ser Gly Val Leu Gin Leu Thr Lys lie Asn Gin 
915 920 925 

Asn Gly Met Pro Ala Trp Asp Ser Thr Gly Arg Thr Leu Tyr Thr Lys 
930 935 940 

Pro Val His lie Trp Asp Met Thr Thr Gly Thr Val Ala Ser Phe Glu 
945 950 955 960 

Thr Arg Phe Ser Phe Ser lie Glu Gin Pro Tyr Thr Arg Pro Leu Pro 
965 970 975 



Ala Asp Gly Leu Val Phe Phe Met Gly Pro Thr Lys Ser Lys Pro Ala 
980 985 990 
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Gin Gly Tyr Gly Tyr Leu Gly Val Phe Asn Asn Ser Lys Gin Asp Asn 
995 1000 1005 

Ser Tyr Gin Thr Leu Ala Val Glu Phe Asp Thr Phe Ser Asn Pro 
1010 1015 1020 

Trp Asp Pro Pro Gin Val Pro His He Gly He Asp Val Asn Ser 
1025 1030 1035 

He Arg Ser He Lys Thr Gin Pro Phe Gin Leu Asp Asn Gly Gin 
1040 1045 1050 

Val Ala Asn Val Val He Lys Tyr Asp Ala Ser Ser Lys He Leu 
1055 1060 1065 

Leu Ala Val Leu Val Tyr Pro Ser Ser Gly Ala He" Tyr Thr He 
1070 1075 1080 

Ala Glu He Val Asp Val Lys Gin Val Leu Pro Glu Trp Val Asp 
1085 1090 1095 

Val Gly Leu Ser Gly Ala Thr Gly Ala Gin Arg Asp Ala Ala Glu 
1100 . 1105 1110 

Thr His Asp Val Tyr Ser Trp Ser Phe His Ala Ser Leu Pro Glu 
1115 1120 1125 



Thr Asn 
1130 



<210> 45 
<211> 3397 
<212> DNA 

<213> Clostridium botulinum 










<400> 45 
atggagttcg 


ttaacaaaca 


gttcaactat 


aaagacccag 


ttaacggtgt 


tgacattgct 


60 


tacatcaaaa 


tcccgaacgc 


tggccagatg 


cagccggtaa 


aggcattcaa 


aatccacaac 


120 


aaaatctggg 


ttatcccgga 


acgtgatacc 


tttactaacc 


cggaagaagg 


tgacctgaac 


180 


ccgccaccgg 


aagcgaaaca 


ggtgccggta 


tcttactatg 


actccaccta 


cctgtctacc 


240 


gataacgaaa 


aggacaacta 


cctgaaaggt 


gttactaaac 


tgttcgagcg 


tatttactco 


300 


accgacctgg 


gccgtatgct 


gctgactagc 


atcgttcgcg 


gtatcccgtt 


ctggggcggt 


360 


tctaccatcg 


ataccgaact 


gaaagtaatc 


gacactaact 


gcatcaacgt 


tattcagccg 


420 


gacggttcct 


atcgttccga 


agaactgaac 


ctggtgatca 


tcggcccgtc 


tgctgatatc 


480 


atccagttcg 


agtgtaagag 


ctttggtcac 


gaagttctga 


acctcacocg 


taacggctac 


540 


ggttccactc 


agtacatccg 


tttctctccg 


gacttcacct 


tcggttttga 


agaatccctg 


600 
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gaagtagaca 


cgaacccact gctgggcgct 


ggtaaattcg 


caactgatcc 


tgcggttacc 


660 


ctggctcacg 


aactgattca tgcaggccac 


cgcctgtacg 


gtatcgccat 


caatccgaac 


720 


cgtgtcttca aagttaacac caacgcgtat 


tacgagatgt 


ccggtctgga 


agtaagcttc 


780 


gaagaactgc 


gtacttttgg cggtcacgac 


gctaaattca 


tcgactctct 


gcaagaaaac 


. 840 


gagttccgtc 


tgtactacta taacaagttc 


aaagatatcg 


catccaccct 


gaacaaagcg 


900 


aaatccatcg 


tgggtaccac tgcttctctg 


cagtacatga 


agaacgtttt 


taaagaaaaa 


960 


tacctgctca 


gcgaagacac ctccggcaaa 


ttctctgtag 


acaagttgaa 


attcgataaa 


1020 


ctttacaaaa 


tgctgactga aatttacacc 


gaagacaact 


tcgttaagtt 


ctttaaagtt 


1080 


ctgaaccgca 


aaacctatct gaacttcgac 


aaggcagtat 


tcaaaatcaa 


catcgtgccg 


1140 


aaagttaact 


acactatcta cgatggtttc 


aacctgcgta 


acaccaacct 


ggctgctaat 


1200 


tttaacggcc 


agaacacgga aatcaacaac 


atgaacttca 


caaaactgaa 


aaacttcact 


1260 


ggtctgttcg 


agttttacaa gctgctgtgc 


gtacgtggca 


tcattacctc 


caaaactaaa 


1320 


tctctggatg 


acgatgacaa aggttataac 


aaagcgctga 


acgacctctg 


tatcaaggtt 


1380 


aacaactggg 


atttattctt cagcccgagt 


gaagacaact 


tcaccaacga 


cctgaacaaa 


1440 


ggtgaagaaa 


tcacctcaga tactaacatc 


gaagcagccg 


aagaaaacat 


ctcgctggac 


1500 


ctgatccagc 


agtactacct gacctttaat 


ttcgacaacg 


agccggaaaa 


catttctatc 


1560 


gaaaacctga 


gctctgatat catcggccag 


ctggaactga 


tgccgaacat 


cgaacgtttc 


1620 


ccaaacggta 


aaaagtacga gctggacaaa 


tataccatgt 


tccactacct 


gcgcgcgcag 


1680 


gaatttgaac 


acggcaaatc ccgtatcgca 


ctgactaact 


ccgttaacga 


agctctgctc 


1740 


aacccgtccc 


gtgtatacac cttcttctct 


agcgactacg 


tgaaaaaggt 


caacaaagcg 


1800 


actgaagctg 


caatgttctt gggttgggtt 


gaacagcttg 


tttatgattt 


taccgacgag 


1860 


acgtccgaag 


tatctactac cgacaaaatt 


gcggatatca 


ctatcatcat 


cccgtacatc 


1920 


ggtccggctc 


tgaacattgg caacatgctg 


tacaaagacg 


acttcgttgg 


tgcactgatc 


1980 


ttctccggtg cggtgatcct gctggagttc 


atcccggaaa 


tcgccatccc 


ggtactgggc 


2040 


acctttgctc 


tggtttctta cattgcaaac 


aaggttctga 


ctgtacaaac 


catcgacaac 


2100 


gcgctgagca 


aacgtaacga aaaatgggat 


gaagtttaca 


aatatatcgt gaccaactgg 


2160 


ctggctaagg 


ttaatactca gatcgacctc 


atccgcaaaa 


aaatgaaaga 


agcactggaa 


2220 


aaccaggcgg 


aagctaccaa ggcaatcatt 


aactaccagt 


acaaccagta 


caccgaggaa 


2280 


gaaaaaaaca 


acatcaactt caacatcgac 


gatctgtcct 


ctaaactgaa cgaatccatc 


2340 


aacaaagcta 


tgatcaacat caacaagttc 


ctgaaccagt 


gctctgtaag 


ctatctgatg 


2400 


aactccatga 


tcccgtacgg tgttaaacgt 


ctggaggact 


tcgatgcgtc 


tctgaaagac 


2460 


gccctgctga 


aatacattta cgacaaccgt 


ggcactctga 


tcggtcaggt 


tgatcgtctg 


2520 


aaggacaaag 


tgaacaatac cttatcgacc 


gacatccctt 


ttcagctcag 


taaatatgtc 


2580 
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gataaccaac gccttttgag cacgttcaca gagtacatca aggctgaagc ggccgctaaa 2640 

gaagcggccg ctaaagaagc ggccgctaaa gcggtggaaa ccatatcgtt tagcttcagc 2700 

gagtttgaac cgggtaacaa cgatttgacc ttgcaaggtg cagccattat tacacaatct 2760 

ggggttttac aactcaccaa gattaatcaa aatggcatgc cggcttggga ctcaacgggc 2820 

cgaactctat atactaaacc tgtgcacatt tgggatatga ccacaggcac tgtggccagc 2880 

tttgaaacta gattctcctt ttccattgaa caaccctata cacgcccact ccccgctgat 2940 

ggtttagtat tctttatggg accaacaaag tccaagccag ctcaaggtta tggatacctc 3 000 

ggagtattca acaactcaaa acaggataac tcataccaaa cacttgctgt tgagtttgac 3060 

actttcagta acccatggga ccctccccag gttccacaca ttggaatcga tgtcaactcc 3120 

attcgatcca tcaaaaccca accttttcaa ttggacaatg gccaagttgc caatgttgtc 3180 

ataaaatatg atgcttcctc caaaatctta cttgccgtgt tggtttaccc ttccagtgga 3240. 

gccatttaca ccatcgctga aattgtggat gtgaagcaag ttcttcctga gtgggtcgac 3300 

gttggtctct cgggtgcaac cggtgcacag cgagacgccg ctgagacaca cgacgtttat 3360 

tcttggtcat tccatgcctc gttgccagaa acaaacg 3397 

<210> 46 
<211> 1132 
<212> PRT 

<213> Clostridium botulinum 
<400> 46 

Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
15 10 15 

Val Asp lie Ala Tyr lie Lys lie Pro Asn Ala Gly Gin Met Gin Pro 

20 ~ 25 30 

Val Lys Ala Phe Lys lie His Asn Lys lie Trp Val lie Pro Glu Arg 
35 40 45 

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 . 

Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 

Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 
100 ~ 105 110 



Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 
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Val lie Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 135 140 



Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 



He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 



Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 



Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 



Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 



Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 



Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 



Phe lie Asp Ser OXeu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 300 

Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr Glu Asp 
340 345 350 

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 -360 365 

Phe Asp Lys Ala Val Phe Lys lie Asn He Val Pro Lys Val Asn Tyr 
370 375 380 



Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
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385 



390 



395 



400 



Phe Asn Gly Gin Asn Thr Glu lie Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 

Gly He He Thr Ser Lys Thr Lys Ser Leu Asp Asp Asp Asp Lys Gly 
435 440 445 

Tyr Asn Lys Ala Leu Asn Asp . Leu Cys He Lys Val Asn Asn Trp Asp 
450 455 460 



Leu Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys 
465 470 475 480 

Gly Glu Glu lie Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn 
485 490 495 

He Ser Leu Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp 
500 505 510 

Asn Glu Pro Glu Asn He Ser lie Glu Asn Leu Ser Ser Asp He He 
515 520 525 



Gly Gin Leu Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys 
530 535 540 

Lys Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin 
545 550 555 560 

Glu Phe Glu His Gly Lys Ser Arg lie Ala Leu Thr Asn Ser Val Asn 
565 ~ 570 575 

Glu Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp 
580 585 590 

Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly 
595 600 605 

Trp Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val 
610 615 620 

Ser Thr Thr Asp Lys He Ala Asp He Thr He He He Pro Tyr He 
625 630 635 640 



Gly Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val 
645 . 650 655 
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Gly Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro 
660 665 670 

Glu He Ala He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He 
675 680 685 

Ala Asn Lys Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys 
690 695 700 

Arg Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp 
705 710 715 720 

Leu Ala Lys Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys 
725 * 730 735 

Glu Ala Leii Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr .... 
740 745 750 

Gin Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn 
755 760 765 

He Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser lie Asn Lys Ala Met 
770 775 780 

He Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met 
785 790 795 800 

Asn Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala 
805 810 815 

Ser Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr 
820 825 830 

Leu He Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu 
835 840 845 

Ser Thr Asp He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg 
850 855 860 

Leu Leu Ser Thr Phe Thr Glu Tyr He Lys Ala Glu Ala Ala Ala Lys 
865 870 875 880 

Glu Ala Ala Ala Lys Glu Ala Ala Ala Lys Ala Val Glu Thr He Ser 
885 890 895 

Phe Ser Phe Ser Glu Phe Glu Pro Gly Asn Asn Asp Leu Thr Leu Gin 
900 905 910 



Gly Ala Ala He He Thr Gin Ser Gly Val Leu Gin Leu Thr Lys He 
915 920 925 
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Asn Gin Asn Gly Met Pro Ala Trp Asp Ser Thr Gly Arg Thr Leu Tyr 
930 935 940 

Thr Lys Pro Val His lie Trp Asp Met Thr Thr Gly Thr Val Ala Ser 
945 950 955 960 

Phe Glu Thr Arg Phe Ser Phe Ser lie Glu Gin Pro Tyr Thr Arg Pro 
965 970 975 

Leu Pro Ala Asp Gly Leu Val Phe Phe Met Gly Pro Thr Lys Ser Lys 
980 985 990 

Pro Ala Gin Gly Tyr Gly Tyr Leu Gly Val Phe Asn Asn Ser Lys Gin 
995 1000 1005 

Asp Asn Ser Tyr Gin Thr Leu Ala Val Glu Phe Asp Thr Phe Ser 
1010 1015 1020 

Asn Pro Trp Asp Pro Pro Gin Val Pro His lie Gly lie Asp Val 
1025 1030 1035 

Asn Ser lie Arg Ser lie Lys Thr Gin Pro Phe Gin Leu Asp Asn 
1040 1045 1050 

Gly Gin Val Ala Asn Val Val lie Lys Tyr Asp Ala Ser Ser Lys 
1055 1060 1065 

lie Leu Leu Ala Val Leu Val Tyr Pro Ser Ser Gly Ala lie Tyr 
1070 1075 1080 

Thr lie Ala Glu lie Val Asp Val Lys Gin Val Leu Pro Glu Trp 
1085 1090 1095 

. Val Asp Val Gly Leu Ser Gly Ala Thr Gly Ala Gin Arg Asp Ala 
1100 1105 1110 

Ala Glu Thr His Asp Val Tyr Ser Trp Ser Phe His Ala Ser Leu 
1115 1120 1125 

Pro Glu Thr Asn 
1130 

<210> 47 
<211> 3388 
<212> DNA 

<213> Clostridium botulinum 
<400> 47 

atggagttcg ttaacaaaca gttcaactat aaagacccag ttaacggtgt tgacattgct 60 
tacatcaaaa tcccgaacgc tggcoagatg cagccggtaa aggcattcaa aatocacaac 12 0 
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180 
240 
300 



aaaatctggg ttatcccgga acgtgatacc tttactaacc cggaagaagg tgacctgaac 
ccgccaccgg aagcgaaaca ggtgccggta tcttactatg actccaccta cctgtctacc 
gataacgaaa aggacaacta cctgaaaggt gttactaaac tgttcgagcg tatttactcc 
accgacctgg gccgtatgct gctgactagc atcgttcgcg gtatcccgtt ctggggcggt .360 
tctaccatcg ataccgaact gaaagtaatc gacactaact gcatcaacgt tattcagccg 420 
gacggttcct atcgttccga agaactgaac ctggtgatca tcggcccgtc tgctgatatc 480 
atccagttcg agtgtaagag ctttggtcac gaagttctga acctcacccg taacggctac 540 
ggttccactc agtacatccg tttctctccg gacttcacct tcggttttga agaatccctg 
gaagtagaca cgaacccact gctgggcgct ggtaaattcg caactgatcc tgcggttacc 
ctggctcacg aactgattca tgcaggccac cgcctgtacg gtatcgccat caatccgaac 
cgtgtcttca aagttaacac caacgcgtat tacgagatgt ccggtctgga agtaagcfctc 
gaagaactgc gtacttttgg cggtcacgac gctaaattca tcgactctct gcaagaaaac 
gagttccgtc tgtactacta taacaagttc aaagatatcg catccaccct gaacaaagcg 
aaatccatcg tgggtaccac tgcttctctg cagtacatga agaacgtttt taaagaaaaa 960 
tacctgctca gcgaagacac ctccggcaaa ttctctgtag acaagttgaa attcgataaa 
ctttacaaaa tgctgactga aatttacacc gaagacaact tcgttaagtt ctttaaagtt 
ctgaaccgca aaacctatct gaacttcgac aaggcagtat tcaaaatcaa catcgtgccg 1140 
aaagttaact acactatcta cgatggtttc aacctgcgta acaccaacct ggctgctaat 12 00 
tttaacggcc agaacacgga aatcaacaac atgaacttca caaaactgaa aaacttcact 1260 
ggtctgttcg agttttacaa gctgctgtgc gtacgtggca tcattacctc caaaactaaa 132 0 
ttagtaccaa gaggaagtaa caaagcgctg aacgacctct gtatcaaggt taacaactgg 
gatttattct tcagcccgag tgaagacaac ttcaccaacg acctgaacaa aggtgaagaa 
atcacctcag atactaacat cgaagcagcc gaagaaaaca tctcgctgga cctgatccag 
cagtactacc tgacctttaa tttcgacaac gagccggaaa acatttctat cgaaaacctg 
agctctgata tcatcggcca gctggaactg atgccgaaca tcgaacgttt cccaaacggt 1620 
aaaaagtacg agctggacaa atataccatg ttccactacc tgcgcgcgca ggaatttgaa 1680 
cacggcaaat cccgtatcgc actgactaac tccgttaacg aagctctgct caacccgtcc 1740 
cgtgtataca ccttcttctc tagcgactac gtgaaaaagg tcaacaaagc gactgaagct 1800 
gcaatgttct tgggttgggt tgaacagctt gtttatgatt ttaccgacga gacgtccgaa 1860 
gtatctacta ccgacaaaat tgcggatatc actatcatca tcccgtacat cggtccggct 1920 
ctgaacattg gcaacatgct gtacaaagac gacttcgttg gtgcactgat cttctccggt 1980 
gcggtgatcc tgctggagtt catcccggaa atcgccatcc cggtactggg cacctttgct 2040 
ctggtttctt acattgcaaa caaggttctg actgtacaaa ccatcgacaa cgcgctgagc 



600 
660 
720 
780 
84 0 
900 



1020 
1080 



1380 
1440 
1500 
1560 



2100 
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aaacgtaacg 


aaaaatggga 


tgaagtttac 


aaatatatcg 


tgaccaactg 


gctggctaag 


2160 


gttaatactc 


agatcgacct 


catccgcaaa 


aaaatgaaag 


aagcactgga 


aaaccaggcg 


2220 


gaagctacca 


aggcaatcat 


taactaccag 


tacaaccagt 


acaccgagga 


agaaaaaaac 


2280 


aacatcaact 


tcaacatcga 


cgatctgtcc 


tctaaactga 


acgaatccat 


caacaaagct 


2340 


atgatcaaca 


tcaacaagtt 


cctgaaccag tgctctgtaa gctatctgat 


gaactccatg 


2400 


atcccgtacg 


gtgttaaacg 


tctggaggac ttcgatgcgt 


ctctgaaaga 


cgccctgctg 


2460 


aaatacattt 


acgacaaccg 


tggcactctg atcggtcagg 


ttgatcgtct 


gaaggacaaa 


2520 


gtgaacaata 


ccttatcgac 


cgacatccct 


tttcagctca 


gtaaatatgt 


cgataaccaa 


2580 


cgccttttga 


gcacgttcac 


agagtacatc 


aaggctgaag 


cggccgctaa 


agaagcggcc 


2640 


gctaaagaag 


cggccgctaa 


agcggtggaa. 


accatatcgt 


ttagcttcag 


cgagtttgaa 


2700 


ccgggtaaca 


acgatttgac 


cttgcaaggt gcagccatta 


ttacacaatc 


tggggttttp. - 


2760 


caactcacca 


agattaatca 


aaatggcatg 


ccggcttggg 


actcaacggg 


ccgaactcta 


2820 


tatactaaac 


ctgtgcacat 


ttgggatatg 


accacaggca 


ctgtggccag 


ctttgaaact 


2880 


agattctcct 


tttccattga 


acaaccctat 


acacgcccac 


tccccgctga 


tggtttagta 


2940 


ttctttatgg 


gaccaacaaa 


gtccaagcca 


gctcaaggtt 


atggatacct 


cggagtattc 


3000 


aacaactcaa 


aacaggataa 


ctcataccaa 


acacttgctg 


ttgagtttga 


cactttcagt 


3060 


aacccatggg 


accctcccca 


ggttccacac 


attggaatcg 


atgtcaactc 


cattcgatcc 


3120 


atcaaaaccc 


aaccttttca 


attggacaat 


ggccaagttg 


ccaatgttgt 


cataaaatat 


3180 


gatgcttcct 


ccaaaatctt 


acttgccgtg 


ttggtttacc 


cttccagtgg 


agccatttac 


3240 


accatcgctg 


aaattgtgga 


tgtgaagcaa 


gttcttcctg 


agtgggtcga 


cgttggtctc 


3300 


tcgggtgcaa 


ccggtgcaca 


gcgagacgcc 


gctgagacac 


acgacgttta 


ttcttggtca 


3360 


ttccatgcct 


cgttgccaga 


aacaaacg 








3388 



<210> 48 
<211> 1129 
<212> PRT 

<213> Clostridium botulinum 
<400> 48 

Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
15 10 15 

Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 

Val Lys Ala Phe Lys lie His Asn Lys He Trp Val He Pro Glu Arg 
35 40 ~ 45 



Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 
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Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 * 70 75 80 

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 * 90 95 . 

Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 
100 105 110 

Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 * 120 125 

Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 135 140 

Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 

He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 

Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 

Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 

Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 300 

Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 



Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
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325 330 335 

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu lie Tyr Thr Glu Asp 
340 345 350 

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 

Phe Asp Lys Ala Val Phe Lys lie Asn lie Val Pro Lys Val Asn Tyr 
370 375 380 



Thr lie Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 

Phe Asn Gly Gin Asn Thr Glu lie Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 



Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 

Gly lie He Thr Ser Lys Thr Lys Leu Val Pro Arg Gly Ser Asn Lys 
435 440 445 

Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp Asp Leu Phe Phe 
450 455 460 

Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465 470 475 480 



He Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn He Ser Leu 
485 490 p 495 

Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
500 505 510 



Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He Gly Gin Leu 
515 520 525 

Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
530 535 540 



Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe Glu 
545 * ~ " 550 555 560 

His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
565 570 575 



Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
580 585 590 
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Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
595 600 605 

Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
610 " 615 620 

Asp Lys lie Ala Asp He Thr He lie He Pro Tyr He Gly Pro Ala 
625 630 635 640 

Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
645 650 655 

He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu He Ala 
660 665 670 

He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala Asn Lys . 
675 680 685 

Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg Asn Glu 
690 695 700 

Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu Ala Lys 
705 710 715 720 

Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu Ala Leu 
725 730 735 

Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin Tyr Asn 
740 745 750 

Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn lie Asp Asp 
755 760 765 

Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He Asn He 
770 775 780 

Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785 790 795 800 

He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
805 " 810 815 

Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu He Gly 
820 825 830 

Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
835 840 845 

He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser 
850 855 860 
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Thr Phe Thr Glu Tyr lie Lys Ala Glu Ala Ala Ala Lys Glu Ala Ala 
865 870 875 880 

Ala Lys Glu Ala Ala Ala Lys Ala Val Glu Thr He Ser Phe Ser Phe 
885 890 895 

Ser Glu Phe Glu Pro Gly Asn Asn Asp Leu Thr Leu Gin Gly Ala Ala 
900 905 910 

He lie Thr Gin Ser Gly Val Leu Gin Leu Thr Lys He Asn Gin Asn 
915 920 925 

Gly Met Pro Ala Trp Asp Ser Thr Gly Arg Thr Leu Tyr Thr Lys Pro 

930 _ 93 s 940 

Val His He Trp Asp Met Thr Thr Gly Thr Val Ala Ser Phe Glu Thr 
945 950 955 960 

Arg Phe Ser Phe Ser He Glu Gin Pro Tyr Thr Arg Pro Leu Pro Ala 
965 970 975 

Asp Gly Leu Val Phe Phe Met Gly Pro Thr Lys Ser Lys Pro Ala Gin 
980 985 990 

Gly Tyr Gly Tyr Leu Gly Val Phe Asn Asn Ser Lys Gin Asp Asn Ser 
995 1000 1005 

Tyr Gin Thr Leu Ala Val Glu Phe Asp Thr Phe Ser Asn Pro Trp 
1010 1015 1020 

Asp Pro Pro Gin Val Pro His He Gly He Asp Val Asn Ser He 
1025 1030 1035 

Arg Ser He Lys Thr Gin Pro Phe Gin Leu Asp Asn Gly Gin Val 
1040 1045 1050 

Ala Asn Val Val He Lys Tyr Asp Ala Ser Ser Lys He Leu Leu 
1055 1060 1065 

Ala Val Leu Val Tyr Pro Ser Ser Gly Ala He Tyr Thr He Ala 
1070 1075 1080 

Glu He Val Asp Val Lys Gin Val Leu- Pro Glu Trp Val Asp Val 
1085 1090 1095 

Gly Leu Ser Gly Ala Thr Gly Ala Gin Arg Asp Ala Ala Glu Thr 
1100 H05 1110 



His Asp Val Tyr Ser Trp Ser 



Phe His Ala Ser Leu 



pro Glu Thr 
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1115 1120 1125 

Asn 

<210> 49 
<211> 3382 
<212> DNA 

<213> Clostridium botulinum 
<400> 49 



atggagttcg 


ttaacaaaca 


gttcaactat 


aaagacccag ttaacggtgt 


tgacattgct 


60 


tacatcaaaa 


tcccgaacgc 


tggccagatg 


cagccggtaa aggcattcaa aatccacaac 


120 


aaaatctggg 


ttatcccgga 


acgtgatacc 


tttactaacc cggaagaagg 


tgacctgaac 


180 


ccgccaccgg 


aagcgaaaca 


ggtgccggta 


tcttactatg actccaccta 


cctgtctacc 


240 


gataacgaaa 


aggacaacta 


cctgaaaggt 


gttactaaac tgttcgagcg 


tatttactcc 


300 


accgacctgg 


gccgtatgct 


gctgactagc 


atcgttcgcg gtatcccgtt 


ctggggcggt 


360 


tctaccatcg 


ataccgaact 


gaaagtaatc 


gacactaact gcatcaacgt 


tattcagccg 


420 


gacggttcct 


atcgttccga 


agaactgaac 


ctggtgatca tcggcccgtc 


tgctgatatc 


480 


atccagttcg 


agtgtaagag 


ctttggtcac 


gaagttctga acctcacccg 


taacggctac 


540 


ggttccactc 


agtacatccg 


tttctctccg 


gacttcacct tcggttttga 


agaatccctg 


600 


gaagtagaca 


cgaacccact 


gctgggcgct 


ggtaaattcg caactgatcc 


tgcggttacc 


660 


ctggctcacg 


aactgattca 


tgcaggccac 


cgcctgtacg gtatcgccat 


caatccgaac 


720 


cgtgtcttca 


aagttaacac 


caacgcgtat 


tacgagatgt ccggtctgga 


agtaagcttc 


780 


gaagaactgc 


gtacttttgg 


cggtcacgac 


gctaaattca tcgactctct gcaagaaaac 


840 


gagttccgtc 


tgtactacta 


taacaagttc 


aaagatatcg catccaccct 


gaacaaagcg 


900 


aaatccatcg 


tgggtaccac 


tgcttctctg 


cagtacatga agaacgtttt 


taaagaaaaa 


960 


tacctgctca 


gcgaagacac 


ctccggcaaa 


ttctctgtag acaagttgaa 


attcgataaa 


1020 


ctttacaaaa 


tgctgactga 


aatttacacc 


gaagacaact tcgttaagtt 


ctttaaagtt 


1080 


ctgaaccgca 


aaacctatct 


gaacttcgac 


aaggcagtat tcaaaatcaa 


catcgtgccg 


1140 


aaagttaact 


acactatcta 


cgatggtttc 


aacctgcgta acaccaacct 


ggctgctaat 


1200 


tttaacggcc 


agaacacgga 


aatcaacaac 


atgaacttca caaaactgaa 


aaacttcact 


1260 


ggtctgttcg agttttacaa 


gctgctgtgc 


gtacgtggca tcattacctc 


caaaactaaa 


1320 


ttagtaccaa gaggaagtaa caaagcgctg aacgacctct gtatcaaggt taacaactgg 


1380 


gatttattct 


tcagcccgag 


tgaagacaac 


ttcaccaacg acctgaacaa 


aggtgaagaa 


1440 


atcacctcag 


atactaacat 


cgaagcagcc 


gaagaaaaca tctcgctgga 


cctgatccag 


1500 


cagtactacc 


tgacctttaa 


tttcgacaac 


gagccggaaa acatttctat 


cgaaaacctg 


1560 


agctctgata 


tcatcggcca 


gctggaactg 


atgccgaaca tcgaacgttt 


cccaaacggt 


1620 
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aaaaagtacg agctggacaa 


atataccatg 


ttccactacc 


tgcgcgcgca 


ggaatttgaa 


1680 


cacggcaaat cccgtatcgc 


actgactaac 


tccgttaacg 


aagctctget 


caacccgtcc 


1740 


cgtgtataca ccttcttctc 


tagcgactac 


gtgaaaaagg 


tcaacaaagc 


gactgaagct 


1800 


gcaatgttct tgggttgggt 


tgaacagctt 


gtttatgatt 


ttaccgacga 


gaegtccgaa 


1860 


gtatctacta ccgacaaaat 


tgcggatatc 


actatcatca 


tcccgtacat 


cggtccggct 


1920 


ctgaacattg gcaacatgct 


gtacaaagac 


gacttcgttg 


gtgeactgat 


cttctccggt 


1980 


gcggtgatcc tgctggagtt 


catcccggaa 


atcgccatcc 


cggtactggg 


cacctttgct 


2040 


ctggtttctt acattgcaaa 


caaggttctg 


actgtacaaa 


ccatcgacaa 


cgcgctgagc 


2100 


aaacgtaacg aaaaatggga 


tgaagtttac 


aaatatatcg 


tgaccaactg 


gctggctaag 


2160 


gttaatactc agatcgacct 


catccgcaaa 


aaaatgaaag 


aagcactgga 


aaaccaggcg 


2220 


gaagctacca aggcaatcat 


taactaccag 


tacaaccagt 


acaccgagga 


agaaaaaaac . 


2280 


aacatcaact tcaacatcga 


cgatctgtcc 


tctaaactga 


acgaatccat 


caacaaagct 


2340 


atgatcaaca tcaacaagtt 


cctgaaccag 


tgctctgtaa 


gctatctgat 


gaactccatg 


2400 


atcccgtacg gtgttaaacg 


tctggaggac 


ttcgatgcgt 


ctctgaaaga 


cgccctgctg 


2460 


aaatacattt acgacaaccg 


tggcactctg 


ateggtcagg 


ttgategtet 


gaaggacaaa 


2520 


gtgaacaata ccttatcgac 


cgacatccct 


tttcagctca gtaaatatgt 


cgataaccaa 


2580 


cgccttttga gcacgttcac 


agagtacatc 


aagggtggag 


gcggttcagg 


cggaggtggc 


2640 


tctggcggtg gcggatcggt 


ggaaaccata 


tegtttaget 


teagegagtt 


tgaaccgggt 


2700 


aacaacgatt tgaccttgca 


aggtgcagcc 


attattacac 


aatctggggt 


tttacaactc 


2760 


accaagatta atcaaaatgg 


catgccggct 


tgggactcaa 


cgggccgaac 


tctatatact 


2820 


aaacctgtgc acatttggga 


tatgaccaca 


ggcactgtgg 


ccagctttga 


aactagattc 


2880 


tccttttcca ttgaacaacc 


ctatacacgc 


ccactccccg ctgafcggttt 


agtattcttt 


2940 


atgggaccaa caaagtccaa 


gccagctcaa ggttatggat 


accteggagt 


attcaacaac 


3000 


tcaaaacagg ataactcata 


ccaaacactt 


gctgttgagt 


ttgacacttt 


cagtaaccca 


3060 


tgggaccctc cccaggttcc 


acacattgga 


atcgatgtca 


actccattcg 


atccatcaaa 


3120 


acccaacctt ttcaattgga 


caatggccaa 


gttgccaatg 


ttgtcataaa 


atatgatget 


3180 


tcctccaaaa tcttacttgc 


cgtgttggtt 


tacccttcca gtggagccat 


ttacaccatc 


3240 


gctgaaattg tggatgtgaa 


gcaagttctt 


cctgagtggg 


tcgacgttgg 


tetctegggt 


3300 


gcaaccggtg cacagcgaga 


cgccgctgag 


acacacgacg 


tttattcttg gtcattccat 


3360 


gcctcgttgc cagaaacaaa 


eg 








3382 



<210> 50 

<211> 1127 

<212> PRT 

<213> Clostridium botulinum 
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<400> 50 

Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
15 10 15 

Val Asp lie Ala Tyr lie Lys lie Pro Asn Ala Gly Gin Met Gin Pro 
20 ~ 25 30 

Val Lys Ala Phe Lys lie His Asn Lys lie Trp Val lie Pro Glu Arg 
35 40 45 

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 

Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 ' 70 75 80 

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 

Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser lie Val 
100 105 110 

Arg Gly lie Pro Phe Trp Gly Gly Ser Thr lie Asp Thr Glu Leu Lys 
115 120 125 

Val lie Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 135 140 

Arg Ser Glu Glu Leu Asn Leu Val lie He Gly Pro Ser Ala Asp He 
145 150 155 160 

He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 

Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 " 215 220 

Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 



Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 
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Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 

Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 ** 295 300 

Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 



Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 



Lvs Phe Asp Lys Leu Tyr Lys Met Leu. Thr Glu He Tyr Thr Glu Asp 
340 345 350 



Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 



Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val Asn Tyr 
370 375 380 

Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 - 400 

Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 



Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 - 425 430 

Gly He He Thr Ser Lys Thr Lys Leu Val Pro Arg Gly Ser Asn Lys 
435 440 445 

Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp Asp Leu Phe Phe 
450 '455 460 

Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465 470 475 480 

He Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn He Ser Leu 
485 490 495 

Asp Leu lie Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
500 505 510 



Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He Gly Gin Leu 
515 520 525 
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Glu Leu Met Pro Asn lie Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
530 535 540 

Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe Glu 
545 " 550 555 560 

His Gly Lys Ser Arg lie Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
565 570 575 

Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
580 585 590 

Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
595 600 605 

Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
610 615 620 

Asp Lys lie Ala Asp lie Thr lie lie He Pro Tyr He Gly Pro Ala 
625 630 635 640 

Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
645 650 655 

He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu He Ala 
660 665 670 

He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala Asn Lys 
675 " 680 685 

Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg Asn Glu 
690 695 700 

Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu Ala Lys 
705 710 715 720 

Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu Ala Leu 
725 730 735 

Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin Tyr Asn 
740 745 750 

Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He Asp Asp 
755 " 760 765 

Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He Asn He 
770 775 780 



Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
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785 790 795 800 

lie Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
805 810 " 815 

Asp Ala Leu Leu Lys Tyr lie Tyr Asp Asn Arg Gly Thr Leu lie Gly 
820 825 830 

Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
835 840 845 

lie Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser 
850 855 860 

Thr Phe Thr Glu Tyr lie Lys Gly Gly Gly Gly Ser Gly Gly Gly Gly 
865 870 87* 880 

Ser Gly Gly Gly Gly Ser Val Glu Thr lie Ser Phe Ser Phe Ser Glu 
885 890 895 

Phe Glu Pro Gly Asn Asn Asp Leu Thr Leu Gin Gly Ala Ala lie lie 
900 905 910 

Thr Gin Ser Gly Val Leu Gin Leu Thr Lys lie Asn Gin Asn Gly Met 
915 920 925 

Pro Ala Trp Asp Ser Thr Gly Arg Thr Leu Tyr Thr Lys Pro Val His 
930 935 940 

He Trp Asp Met Thr Thr Gly Thr Val Ala Ser Phe Glu Thr Arg Phe 
945 950 955 960 

Ser Phe Ser He Glu Gin Pro Tyr Thr Arg Pro Leu Pro Ala Asp Gly 
965 970 975 

Leu Val Phe Phe Met Gly Pro Thr Lys Ser Lys Pro Ala Gin <51y Tyr 
980 985 990 

Gly Tyr Leu Gly Val Phe Asn Asn Ser Lys Gin Asp Asn Ser Tyr Gin 
995 1000 1005 

Thr Leu Ala Val Glu Phe Asp Thr Phe Ser Asn Pro Trp Asp Pro 
1010 1015 1020 

Pro Gin Val Pro His He Gly He Asp Val Asn Ser He Arg Ser 
1025 1030 1035 



lie Lys Thr Gin Pro Phe Gin Leu Asp Asn Gly Gin Val Ala Asn 
1040 1045 1050 
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Val Val lie Lys Tyr Asp Ala Ser Ser Lys lie Leu Leu Ala Val 
1055 1060 1065 

Leu Val Tyr Pro Ser Ser Gly Ala lie Tyr Thr He Ala Glu He 
1070 1075 1080 

Val Asp Val Lys Gin Val Leu Pro Glu Trp Val Asp Val Gly Leu 
1085 1090 1095 

Ser Gly Ala Thr Gly Ala Gin Arg Asp Ala Ala Glu Thr His Asp 
1100 1105 1110 

Val Tyr Ser Trp Ser Phe His Ala Ser Leu Pro Glu Thr Asn 
1115 1120 1125 

<210> 51 

<211> 3388 

<212> DNA 

<213> Clostridium botulinum 



<400> 51 



atggagttcg 


ttaacaaaca 


gttcaactat 


aaagacccag 


ttaacggtgt 


tgacattgct 


o u 


tacatcaaaa 


tcccgaacgc 


tggccagatg 


caacccrcrfcaa 


aggcattcaa 


aatccacaac 


i on 

J. u 


aaaatcfcggg 


ttafccccgga 


acgtgatacc 


tttactaacc 


cggaagaagg 


tgacctgaac 


180 


ccgccaccgg 


aagcgaaaca 


ggtgccggta 


tcttactatg 


actccaccta cctgtctacc 


240 


gataacgaaa 


aggacaacta 


cctgaaaggt 


gttactaaac 


tgttcgagcg 


tatttactcc 


300 


accgacctgg 


gccgtatgct 


gctgactagc 


atcgttcgcg 


gtatcccgtt 


ctggggcggt 


360 


tctaccatcg 


ataccgaact 


gaaagtaatc 


gacactaact 


gcatcaacgt 


tattcagccg 


420 


gacggttcct 


atcgttccga 


agaactgaac 


ctggtgatca 


tcggcccgtc 


tgctgatatc 


480 


atccagttcg 


agtgtaagag 


ctttggtcac 


gaagttctga 


acctcacccg 


taacggctac 


540 


ggttccactc 


agtacatccg 


tttctctccg 


gacttcacct 


tcggttttga 


agaatccctg 


600 


gaagtagaca 


cgaacccact 


gctgggcgct 


ggtaaattcg 


caactgatcc 


tgcggttacc 


660 


ctggctcacg 


aactgattca 


tgcaggccac 


cgcctgtacg 


gtatcgccat 


caatccgaac 


720 


cgtgtcttca 


aagttaacac 


caacgcgtat 


tacgagatgt 


ccggtctgga 


agtaagcttc 


780 


gaagaactgc 


gtacttttgg 


cggtcacgac 


gctaaattca 


tcgactctct 


gcaagaaaac 


840 


gagttccgtc 


tgtactacta 


taacaagttc 


aaagatatcg 


catccaccct 


gaacaaagcg 


900 


aaatccatcg 


tgggtaccac 


tgcttctctg 


cagtacatga 


agaacgtttt 


taaagaaaaa 


960 


tacctgctca 


gcgaagacac 


ctccggcaaa 


ttctctgtag 


acaagttgaa 


attcgataaa 


1020 


ctttacaaaa 


tgctgactga 


aatttacacc 


gaagacaact 


tcgttaagtt 


ctttaaagtt 


1080 


ctgaaccgca 


aaacctatct 


gaacttcgac 


aaggcagtat 


tcaaaatcaa catcgtgccg 


1140 


aaagttaact 


acactatcta 


cgatggtttc 


aacctgcgta 


acaccaacct 


ggctgctaat 


1200 
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tttaacggcc 


agaacacgga 


aatcaacaac 


atgaacttca 


caaaactgaa 


aaacttcact 


1260 


ggtctgttcg 


agttttacaa 


gctgctgtgc 


gtacgtggca 


tcattacctc 


caaattagaa 


1320 


gttttattcc 


aaggacctaa 


caaagcgctg 


aacgacctct 


gtatcaaggt 


taacaactgg 


1380 


gatttattct 


tcagcccgag 


tgaagacaac 


ttcaccaacg 


acctgaacaa 


aggtgaagaa 


1440 


atcacctcag 


atactaacat 


cgaagcagcc 


gaagaaaaca 


tctcgctgga 


cctgatccag 


1500 


cagtactacc 


tgacctttaa 


tttcgacaac 


gagccggaaa 


acatttctat 


cgaaaacctg 


1560 


agctctgata 


tcatcggcca 


gctggaactg 


atgccgaaca 


tcgaacgttt 


cccaaacggt 


1620 


aaaaagtacg 


agctggacaa 


atataccatg 


ttccactacc 


tgcgcgcgca 


ggaatttgaa 


1680 


cacggcaaat 


cccgtatcgc 


actgactaac 


tccgttaacg 


aagctctgct 


caacccgtcc 


1740 


cgtgtataca 


ccttcttctc 


tagcgactac 


gtgaaaaagg 


tcaacaaagc 


gactgaagct 


1800 


gcaatgttct 


tgggttgggt 


tgaacagctt 


gtttatgatt 


ttaccgacga 


gacgtccgaa 


1860 


gtatctacta 


ccgacaaaat 


tgcggatatc 


actatcatca 


tcccgtacat 


cggtccggct 


1920 


ctgaacattg 


gcaacatgct 


gtacaaagac 


gacttcgttg 


gtgcactgat 


cttctccggt 


1980 


gcggtgatcc 


tgctggagtt 


catcccggaa 


atcgccatcc 


cggtactggg 


cacctttgct 


2040 


ctggtttctt 


acattgcaaa 


caaggttctg 


actgtacaaa 


ccatcgacaa 


cgcgctgagc 


2100 


aaacgtaacg 


aaaaatggga 


tgaagtttac 


aaatatatcg 


tgaccaactg 


gctggctaag 


2160 


gttaatactc 


agatcgacct 


catccgcaaa 


aaaatgaaag 


aagcactgga 


aaaccaggcg 


2220 


gaagctacca 


aggcaatcat 


taactaccag 


tacaaccagt 


acaccgagga 


agaaaaaaac 


2280 


aacatcaact 


tcaacatcga 


cgatctgtcc 


tctaaactga 


acgaatccat 


caacaaagct 


2340 


atgatcaaca 


tcaacaagtt 


cctgaaccag 


tgctctgtaa 


gctatctgat 


gaactccatg 


2400 


atcccgtacg 


gtgttaaacg 


tctggaggac 


ttcgatgcgt 


ctctgaaaga 


cgccctgctg 


2460 


aaatacattt 


acgacaaccg 


tggcactctg 


atcggtcagg 


ttgatcgtct 


gaaggacaaa 


2520 


gtgaacaata 


ccttatcgac 


cgacatccct 


tttcagctca 


gtaaatatgt 


cgataaccaa 


2580 


cgccttttga 


gcacgttcac 


agagtacatc 


aaggctgaag 


cggccgctaa 


agaagcggcc 


2640 


gctaaagaag 


cggccgctaa 


agcggtggaa 


accatatcgt 


ttagcttcag 


cgagtttgaa 


2700 


ccgggtaaca 


acgatttgac 


cttgcaaggt 


gcagccatta 


ttacacaatc 


tggggtttta 


2760 


caactcacca 


agattaatca 


aaatggcatg 


ccggcttggg 


actcaacggg 


ccgaactcta 


2820 


tatactaaac 


ctgtgcacat 


ttgggatatg 


accacaggca 


ctgtggccag 


ctttgaaact 


2880 


agattctcct 


tttccattga 


acaaccctat 


acacgcccac 


tccccgctga 


t era 1 1 1 acr t a 


2940 


ttctttatgg 


gaccaacaaa 


gtccaagcca 


gctcaaggtt 


atggatacct 


eggagtatte 


3000 


aacaactcaa 


aacaggataa 


ctcataccaa 


acacttgctg 


ttgagtttga 


cactttcagt 


3060 


aacccatggg 


accctcccca 


ggttccacac 


attggaatcg 


atgtcaactc 


cattcgatcc 


3120 


atcaaaaccc 


aaccttttca 


attggacaat 


ggccaagttg 


ccaatgttgt 


cataaaatat 


3180 



WO 2004/024909 



- 159- 



PCT/GB2003/003824 



gatgcttcct 


ccaaaatctt 


acttgccgtg 


ttggtttacc 


cttccagtgg 


agccatttac 


3240 


accatcgctg 


aaattgtgga 


tgtgaagcaa 


gttcttcctg 


agtgggtcga 


cgttggtctc 


3300 


tcgggtgcaa 


ccggtgcaca 


gcgagacgcc 


gctgagacac 


acgacgttta 


ttcttggtca 


3360 


ttccatgcct 


cgttgccaga 


aacaaacg 








3388 



<210> 52 

<211> 1129 

<212> PRT 

<213> Clostridium botulinum 

<400> 52 

Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1 5 10 15 

Val Asp lie Ala Tyr lie Lys lie Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 



Val. Lys Ala Phe Lys lie His Asn Lys lie Trp Val lie Pro Glu Arg 
35 40 45 



Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 



Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 * 75 80 



Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 

Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser lie Val 
100 105 110 

Arg Gly lie Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 

Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 ' 135 140 



Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 

145 150 155 160 

He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 

Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 



Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 
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Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 

Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 . 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 

Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 300 

Gly Thr Thr Ala .Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 "* 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr Glu Asp 
340 345 ** 350 

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 

Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val Asn Tyr 
370 375 380 

Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 

Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 

Gly He He Thr Ser Lys Leu Glu Val Leu Phe Gin Gly Pro Asn Lys 
435 440 445 

Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp Asp Leu Phe Phe 
450 455 460 



Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
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465 470 475 480 

lie Thr Ser Asp Thr Asn. lie Glu Ala Ala Glu Glu Asn lie Ser Leu 
485 490 495 

Asp Leu lie Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
500 505 510 

Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He Gly Gin Leu 
515 520 525 

Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
530 535 540 

Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe Glu 

545 550 555 5.60. 

His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
565 570 575 

Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
580 585 590 

Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
595 600 605 

Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
610 615 620 

Asp Lys He Ala Asp He Thr He He He Pro Tyr He Gly Pro Ala 
625 63 0 635 640 

Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
645 650 655 

He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu He Ala 
660 665 670 

He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala Asn Lys 
675 680 685 

Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg Asn Glu 
690 695 700 

Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu Ala Lys 
705 710 715 720 



Val Asn Thr Gin lie Asp Leu He Arg Lys Lys Met Lys Glu Ala Leu 
725 730 735 
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Glu Asn Gin Ala Glu Ala Thr Lys Ala lie He Asn Tyr Gin Tyr Asn 
740 745 750 

Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He Asp Asp 
755 760 765 

Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He Asn He 
770 775 780 

Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785 790 795 800 

He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
805 810 815 

Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu He Gly 
820 825 830 

Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
835 840 845 

He Pro Phe Gin iLeu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser 
850 855 860 

Thr Phe Thr Glu Tyr He Lys Ala Glu Ala Ala Ala Lys Glu Ala Ala 
865 870 875 * 880 

Ala Lys Glu Ala Ala Ala Lys Ala Val Glu Thr He Ser Phe Ser Phe 
885 890 895 

Ser Glu Phe Glu Pro Gly Asn Asn Asp Leu Thr Leu Gin Gly Ala Ala 
900 905 910 

He He Thr Gin Ser Gly Val Leu Gin Leu Thr Lys He Asn Gin Asn 
915 920 925 

Gly Met Pro Ala Trp Asp Ser Thr Gly Arg Thr Leu Tyr Thr Lys Pro 
930 935 ^ 940 

Val His He Trp Asp Met Thr Thr Gly Thr Val Ala Ser Phe Glu Thr 
945 950 955 960 

Arg Phe Ser Phe Ser He Glu Gin Pro Tyr Thr Arg Pro Leu Pro Ala 
965 970 975 

Asp Gly Leu Val Phe Phe Met Gly Pro Thr Lys Ser Lys Pro Ala Gin 
980 985 990 



Gly Tyr Gly Tyr Leu Gly Val Phe Asn Asn Ser Lys Gin Asp Asn Ser 
995 1000 " 1005 
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Tyr Gin Thr Leu Ala Val Glu Phe Asp Thr Phe Ser Asn Pro Trp 
1010 1015 1020 

Asp Pro Pro Gin Val Pro His He Gly He Asp Val Asn Ser He 
1025 1030 1035 

Arg Ser He Lys Thr Gin Pro Phe Gin Leu Asp Asn Gly Gin Val 
1040 1045 1050 

Ala Asn Val Val He Lys Tyr Asp Ala Ser Ser Lys He Leu Leu 
1055 1060 1065 

Ala Val Leu Val Tyr Pro Ser Ser Gly Ala He Tyr Thr He Ala 
1070 1075 1080 

Glu He Val Asp Val Lys Gin Val Leu Pro Glu Trp Val Asp Val 
1085 1090 1095 

Gly Leu Ser Gly Ala Thr Gly Ala Gin Arg Asp Ala Ala Glu Thr 
HOO 1105 1110 

His Asp Val Tyr Ser Trp Ser Phe His Ala Ser Leu Pro Glu Thr 
1115 1120 . 1125 

Asn 



<210> 53 
<211> 3382 
<212> DNA 

<213> Clostridium botulinum 
<400> 53 

atggagttcg ttaacaaaca gttcaactat aaagacccag ttaacggtgt tgacattgct 60 

tacatcaaaa tcccgaacgc tggccagatg cagccggtaa aggcattcaa aatccacaac 120 

aaaatctggg ttatcccgga acgtgatacc tttactaacc cggaagaagg tgacctgaac 180 

ccgccaccgg aagcgaaaca ggtgccggta tcttactatg actccaccta cctgtctacc 240 

gataacgaaa aggacaacta cctgaaaggt gttactaaac tgttcgagcg tatttactcc 300 

accgacctgg gccgtatgct gctgactagc atcgttcgcg gtatcccgtt ctggggcggt 360 

tctaccatcg ataccgaact gaaagtaatc gacactaact gcatcaacgt tattcagccg 420 

gacggttcct atcgttccga agaactgaac ctggtgatca tcggcccgtc tgctgatatc 480 

atccagttcg agtgtaagag ctttggtcac gaagttctga acctcacccg taacggctac 540 

ggttccactc agtacatccg tttctctccg gacttcacct tcggttttga agaatccctg 600 

gaagtagaca cgaacccact gctgggcgct ggtaaattcg caactgatcc tgcggttacc 660 

ctggctcacg aactgattca tgcaggccac cgcctgtacg gtatcgccat caatccgaac 720 
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cgtgtcttca 


aagttaacac 


caacgcgtat 


tacgagatgt 


ccggtctgga 


agtaagcttc 


780 


gaagaactgc 


gtacttttgg 


cggtcacgac 


gctaaattca 


tcgactctct 


gcaagaaaac 


840 


gagttccgtc 


tgtactacta 


taacaagttc 


aaagatatcg 


catccaccct 


gaacaaagcg 


900 


aaatccatcg 


tgggtaccac 


tgcttctctg 


cagtacatga 


agaacgtttt 


taaagaaaaa 


.960 


tacctgctca 


gcgaagacac 


ctccggcaaa 


ttctctgtag 


acaagttgaa 


attcgataaa 


1020 


ctttacaaaa 


tgctgactga 


aatttacacc 


gaagacaact 


tcgttaagtt 


ctttaaagtt 


1080 


ctgaaccgca 


aaacctatct 


gaacttcgac 


aaggcagtat 


tcaaaatcaa 


catcgtgccg 


1140 


aaagttaact 


acactatcta 


cgatggtttc 


aacctgcgta 


acaccaacct 


ggctgctaat 


1200 


tttaacggcc 


agaacacgga 


aatcaacaac 


atgaacttca 


caaaactgaa 


aaacttcact 


1260 


ggtctgttcg 


agttttacaa 


gctgctgtgc 


gtacgtggca 


tcattacctc 


caaattagaa 


1320 


gttttattcc 


aaggacctaa 


caaagcgctg 


aacgacctct 


gtatcaaggt 


taacaactgg 


1380 


gatttattct 


tcagcccgag 


tgaagacaac 


ttcaccaacg 


acctgaacaa 


aggtgaagaa 


1440 


atcacctcag 


atactaacat 


cgaagcagcc 


gaagaaaaca 


tctcgctgga 


cctgatccag 


1500 


cagtactacc 


tgacctttaa 


tttcgacaac 


gagccggaaa 


acatttctat 


cgaaaacctg 


1560 


agctctgata 


tcatcggcca 


gctggaactg 


atgccgaaca 


tcgaacgttt 


cccaaacggt 


1620 


aaaaagtacg 


agctggacaa 


atataccatg 


ttccactacc 


tgcgcgcgca 


ggaatttgaa 


1680 


cacggcaaat 


cccgtatcgc 


actgactaac 


tccgttaacg 


aagctctgct 


caacccgtcc 


1740 


cgtgtataca 


ccttcttctc 


tagcgactac 


gtgaaaaagg 


tcaacaaagc 


gactgaagct 


1800 


gcaatgttct 


tgggttgggt 


tgaacagctt 


gtttatgatt 


ttaccgacga 


gacgtccgaa 


1860 


gtatctacta 


ccgacaaaat 


tgcggatatc 


actatcatca 


tcccgtacat 


cggtccggct 


1920 


ctgaacattg 


gcaacatgct 


gtacaaagac 


gacttcgttg 


gtgcactgat 


cttctccggt 


1980 


gcggtgatcc 


tgctggagtt 


catcccggaa 


atcgccatcc 


cggtactggg 


cacctttgct 


2040 


ctggtttctt 


acattgcaaa 


caaggttctg 


actgtacaaa 


ccatcgacaa 


cgcgctgagc 


2100 


aaacgtaacg 


aaaaatggga 


tgaagtttac 


aaatatatcg 


tgaccaactg 


gctggctaag 


2160 


gttaatactc 


agatcgacct 


catccgcaaa 


aaaatgaaag 


aagcactgga 


aaaccaggcg 


2220 


gaagctacca 


aggcaatcat 


taactaccag 


tacaaccagt 


acaccgagga 


agaaaaaaac 


2280 


aacatcaact 


tcaacatcga 


cgatctgtcc 


tctaaactga 


acgaatccat 


caacaaagct 


2340 


atgatcaaca 


tcaacaagtt 


cctgaaccag 


tgctctgtaa 


gctatctgat 


gaactccatg 


2400 


atcccgtacg 


gtgttaaacg 


tctggaggac 


ttcgatgcgt 


ctctgaaaga 


cgccctgctg 


2460 


aaatacattt 


acgacaaccg 


tggcactctg 


atcggtcagg 


ttgatcgtct 


gaaggacaaa 


2520 


gtgaacaata 


ccttatcgac 


cgacatccct 


tttcagctca 


gtaaatatgt 


cgataaccaa 


2580 


cgccttttga 


gcacgttcac 


agagtacatc 


aagggtggag 


gcggttcagg 


cggaggtggc 


2640 


tctggcggtg 


gcggatcggt 


ggaaaccata 


tcgtttagct 


tcagcgagtt 


tgaaccgggt 


2700 
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aacaacgatt tgaccttgca aggtgcagcc attattacac aatctggggt tttacaactc 2760 

accaagatta atcaaaatgg catgccggct tgggaotcaa cgggccgaac tctatatact 2820 

aaacctgtgc acatttggga tatgaccaca ggcactgtgg ccagctttga aactagattc 2880 

tccttttcca ttgaacaacc ctatacacgc ccactccccg ctgatggttt agtattcttt 2940 

atgggaccaa caaagtccaa gccagctcaa ggtt.atggat acctcggagt attcaacaac 3000 

tcaaaacagg ataactcata ccaaacactt gctgttgagt ttgacacttt cagtaaccca 3 060 

tgggaccctc cccaggttcc acacattgga atcgatgtca actccattcg atccatcaaa 3120 

acccaacctt ttcaattgga caatggccaa gttgccaatg ttgtcataaa atatgatgct 3180 

tcctccaaaa tcttacttgc cgtgttggtt tacccttcca gtggagccat ttacaccatc 3240 

gctgaaattg tggatgtgaa gcaagttctt cctgagtggg tcgacgttgg tctctcgggt 3300 

gcaaccggtg cacagcgaga cgccgctgag acacacgacg tt*-attcttg gtcattccat 3360 

gcctcgttgc cagaaacaaa eg 33 82 

<210> 54 

<211> 1127 

<212> PRT 

<213> Clostridium botulinum 

<400> 54 

Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1 5 10 ^ 15 

Val Asp He Ala Tyr lie Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 

Val Lys Ala Phe Lys lie His Asn Lys He Trp Val He Pro Glu Arg 
35 40 45 

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 

Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 

Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 
100 105 110 

Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 



Val. He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 135 140 
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Arg Ser Glu Glu Leu Asn Leu Val lie He Gly Pro Ser Ala Asp He 
145 150 155 160 



He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 



Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 



Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 



Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 



Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 



Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 



Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 



Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 



Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 300 



Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 



Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 



Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr Glu Asp 
340 345 350 



Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 

Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val Asn Tyr 

370 375 380 



Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 * 390 ~ 395 400 



Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr Lys Leu 
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405 410 415 

Lys Asn Phe Thr Gly Leu - Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 

Gly lie lie Thr Ser Lys Leu Glu Val Leu Phe Gin Gly Pro Asn Lys 
435 440 445 

Ala Leu Asn Asp Leu Cys lie Lys Val Asn Asn Trp Asp Leu Phe Phe 
450 455 460 

Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465 470 475 480 

lie Thr Ser Asp Thr Asn lie Glu Ala Ala Glu Glu Asn lie Ser Leu 
485 490 495 

Asp Leu lie Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
500 ~ 505 510 

Glu Asn He Ser He Glu Asn Leu Ser Ser Asp lie He Gly Gin Leu 
515 520 525 

Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
530 535 540 

Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe Glu 
545 55 0 555 560 

His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
565 570 575 

Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
580 585 590 

Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
595 600 605 

Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
610 615 620 

Asp Lys He Ala Asp He Thr He He He Pro Tyr He Gly Pro Ala 
625 630 635 640 

Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
645 650 655 



He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu He Ala 
660 665 670 
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He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala Asn Lys 
675 680 685 

Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg Asn Glu 
690 695 700 

Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu Ala Lys 
705 710 715 720 

Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu Ala Leu 
725 730 735 



Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin Tyr Asn 
740 745 750 

Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn ^le Asp Asp 
755 760 765 

Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He Asn He 
770 775 780 

Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785 790 795 800 

He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
805 810 815 

Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu He Gly 
820 825 830 

Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
835 840 845 



He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser 
850 855 860 

Thr Phe Thr Glu Tyr He Lys Gly Gly Gly Gly Ser Gly Gly Gly Gly 
865 870 875 880 

Ser Gly Gly Gly Gly Ser Val Glu Thr He Ser Phe Ser Phe Ser Glu 
885 890 895 



Phe Glu Pro Gly Asn Asn Asp Leu Thr Leu Gin Gly Ala Ala He He 
900 905 910 



Thr Gin Ser Gly Val Leu Gin Leu Thr Lys He Asn Gin Asn Gly Met 
915 920 925 



Pro Ala Trp Asp Ser Thr Gly Arg Thr Leu Tyr Thr Lys Pro Val His 
930 935 940 
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lie Trp Asp Met Thr Thr Gly Thr Val Ala Ser Phe Glu Thr Arg Phe 
945 950 955 960 



Ser Phe Ser lie Glu Gin Pro Tyr Thr Arg Pro Leu Pro Ala Asp Gly 
965 970 975 

Leu Val Phe Phe Met Gly Pro Thr Lys Ser Lys Pro Ala Gin Gly Tyr 
980 985 " 990 

Gly Tyr Leu Gly Val Phe Asn Asn Ser Lys Gin Asp Asn Ser Tyr Gin 
995 1000 1005 

Thr Leu Ala Val Glu Phe Asp Thr Phe Ser Asn Pro Trp Asp Pro 
1010 1015 1020 

Pro Gin Val Pro His lie Gly He Asp Val Asn Ser He Arg Ser 
1025 1030 1035 

He Lys Thr Gin Pro Phe Gin Leu Asp Asn Gly Gin Val Ala Asn 
1040 1045 1050 

Val Val He Lys Tyr Asp Ala Ser Ser Lys He Leu Leu Ala Val 
1055 . 1060 1065 

Leu Val Tyr Pro Ser Ser Gly Ala He Tyr Thr He Ala Glu He 
1070 1075 1080 

Val Asp Val Lys Gin Val Leu Pro Glu Trp Val Asp Val Gly Leu 
1085 1090 1095 

Ser Gly Ala Thr Gly Ala Gin Arg Asp Ala Ala Glu Thr His Asp 
1100 1105 1110 



Val Tyr Ser Trp Ser Phe His Ala Ser Leu Pro Glu Thr Asn 
1115 1120 1125 

<210> 55 
<211> 3388 
<212> DNA 

<213> Clostridium botulinum 
<400> 55 

atggagttcg ttaacaaaca gttcaactat aaagacccag ttaacggtgt tgacattgct 60 
tacatcaaaa tcccgaacgc tggccagatg cagccggtaa aggcattcaa aatccacaac 120 
aaaatctggg ttatcccgga acgtgatacc tttactaacc cggaagaagg tgacctgaac 180 
ccgccaccgg aagcgaaaca ggtgccggta tcttactatg actccaccta cctgtctacc 240 
gataacgaaa aggacaacta cctgaaaggt gttactaaac tgttcgagcg tatttactcc 3 00 
accgacctgg gccgtatgct gctgactagc atcgttcgcg gtatcccgtt otggggcggt 360 
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tctaccatcg 


ataccgaact 


gaaagtaatc 


gacactaact 


gcatcaacgt 


tattcagccg 


420 


gacggttcct 


atcgttccga 


agaactgaac 


ctggtgatca 


tcggcccgtc 


tgctgatatc 


480 


atccagttcg agtgtaagag 


ctttggtcac 


gaagttctga 


acctcacccg 


taacggctac 


540 


ggttccactc 


agtacatccg 


tttctctccg 


gacttcacct 


tcggttttga 


agaatccctg 


600 


gaagtagaca 


cgaacccact 


gctgggcgct 


ggtaaattcg 


caactgatcc 


tgcggttacc 


660 


ctggctcacg aactgattca 


tgcaggccac 


cgcctgtacg 


gtatcgccat 


caatccgaac 


720 


cgtgtcttca 


aagttaacac 


caacgcgtat 


tacgagatgt 


ccggtctgga 


agtaagcttc 


780 


gaagaactgc 


gtacttttgg 


cggtcacgac 


gctaaattca 


tcgactctct 


gcaagaaaac 


840 


gagttccgtc 


tgtactacta 


taacaagttc 


aaagatatcg 


catccaccct 


gaacaaagcg 


900 


aaatccatcg 


tgggtaccac 


tgcttctctg 


cagtacatga 


agaacgtttt 


taaagaaaaa 


960 


tacctgctca 


gcgaagacac 


ctccggcaaa 


ttctctgtag 


acaagttgaa 


attcgataaa 


1020 


ctttacaaaa 


tgctgactga 


aatttacacc 


gaagacaact 


tcgttaagtt 


ctttaaagtt 


1080 


ctgaaccgca 


aaacctatct 


gaacttcgac 


aaggcagtat 


tcaaaatcaa 


catcgtgccg 


1140 


aaagttaact 


acactatcta 


cgatggtttc 


aacctgcgta 


acaccaacct 


ggctgctaat 


1200 


tttaacggcc 


agaacacgga 


aatcaacaac 


atgaacttca 


caaaactgaa 


aaacttcact 


1260 


ggtctgttcg 


agttttacaa 


gctgctgtgc 


gtacgtggca 


tcattacctc 


caaaactaaa 


1320 


tctctgatag 


aaggtagaaa 


caaagcgctg 


aacgacctct 


gtatcaaggt 


taacaactgg 


1380 


gatttattct 


tcagcccgag 


tgaagacaac 


ttcaccaacg 


acctgaacaa 


aggtgaagaa 


1440 


atcacctcag 


atactaacat 


cgaagcagcc 


gaagaaaaca 


tctcgctgga 


cctgatccag 


1500 


cagtactacc 


tgacctttaa 


tttcgacaac 


gagccggaaa 


acatttctat 


cgaaaacctg 


1560 


agctctgata 


tcatcggcca 


gctggaactg 


atgccgaaca 


tcgaacgttt 


cccaaacggt 


1620 


aaaaagtacg 


agctggacaa 


atataccatg 


ttccactacc 


tgcgcgcgca 


ggaatttgaa 


1680 


cacggcaaat 


cccgtatcgc 


actgactaac 


tccgttaacg 


aagctctgct 


caacccgtcc 


1740 


cgtgtataca 


ccttcttctc 


tagcgactac 


gtgaaaaagg 


tcaacaaagc 


gactgaagct 


1800 


gcaatgttct 


tgggttgggt 


tgaacagctt 


gtttatgatt 


ttaccgacga 


gacgtccgaa 


1860 


gtatctacta 


ccgacaaaat 


tgcggatatc 


actatcatca 


tcccgtacat 


cggtccggct 


1920 


ctgaacattg gcaacatgct 


gtacaaagac 


gacttcgttg 


gtgcactgat 


cttctccggt 


1980 


gcggtgatcc 


tgctggagtt 


catcccggaa 


atcgccatcc 


cggtactggg 


cacctttgct 


2040 


ctggtttctt 


acattgcaaa 


caaggttctg 


actgtacaaa 


ccatcgacaa 


cgcgctgagc 


2100 


aaacgtaacg 


aaaaatggga 


tgaagtttac 


aaatatatcg 


tgaccaactg 


gctggctaag 


2160 


gttaatactc 


agatcgacct 


catccgcaaa 


aaaatgaaag 


aagcactgga 


aaaccaggcg 


2220 


gaagctacca aggcaatcat 


taactaccag 


tacaaccagt 


acaccgagga 


agaaaaaaac 


2280 


aacatcaact 


tcaacatcga 


cgatctgtcc 


tctaaactga 


acgaatccat 


caacaaagct 


2340 
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atgatcaaca 


tcaacaagtt 


cctgaaccag 


tgctctgtaa 


gctatctgat 


gaactccatg 


2400 


atcccgtacg 


gtgttaaacg 


tctggaggac 


ttcgatgcgt 


ctctgaaaga 


cgccctgctg 


2460 


aaatacattt 


acgacaaccg 


tggcactctg 


atcggtcagg 


ttgatcgtct 


gaaggacaaa 


2520 


gtgaacaata 


ccttatcgac 


cgacatccct 


tttcagctca gtaaatatgt 


cgataaccaa 


2580 


cgccttttga 


gcacgttcac 


agagtacatc 


aaggctgaag 


cggccgctaa 


agaagcggcc 


2640 


gctaaagaag 


cggccgctaa 


agcggtggaa 


accatatcgt ttagcttcag cgagtttgaa 


2700 


ccgggtaaca 


acgatttgac 


cttgcaaggt 


gcagccatta 


ttacacaatc 


tggggtttta 


2760 


caactcacca 


agattaatca 


aaatggcatg 


ccggcttggg 


actcaacggg 


ccgaactcta 


2820 


tatactaaac 


ctgtgcacat 


ttgggatatg 


accacaggca 


ctgtggccag 


ctttgaaact 


2880 


agattctcct 


tttccattga 


acaaccctat 


acacgcccac 


tccccgctga 


tggtttagta 


2940 


ttctttatgg 


gaccaacaaa 


gtccaagcca 


gctcaaggtt atggatacct 


cggagtattc . 


3Q00 


aacaactcaa 


aacaggataa 


ctcataccaa 


acacttgctg 


ttgagtttga 


cactttcagt 


3060 


aacccatggg 


accctcccca 


ggttccacac 


attggaatcg 


atgtcaactc 


cattcgatcc 


3120 


atcaaaaccc 


aaccttttca 


attggacaat 


ggccaagttg 


ccaatgttgt 


cataaaatat 




gatgcttcct 


ccaaaatctt 


acttgccgtg 


ttggtttacc 


cttccagtgg 


agccatttac 


3240 


accatcgctg 


aaattgtgga 


tgtgaagcaa 


gttcttcctg 


agtgggtcga 


cgttggtctc 


3300 


tcgggtgcaa 


ccggtgcaca 


gcgagacgcc 


gctgagacac 


acgacgttta 


ttcttggtca 


3360 


ttccatgcct 


cgttgccaga 


aacaaacg 








3388 



<210> 56 

<211> 1129 

<212> PRT 

<213> Clostridium botulinum 

<400> 56 

Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1 5 10 15 

Val Asp lie Ala Tyr lie Lys lie Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 

Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro Glu Arg 
35 40 45 

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 

Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 



Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 
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Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 
100 105 110 



Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 



Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 135 140 



Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 



He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 * 170 175 



Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 ~ 190 



Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 



Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 



Leu lie His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 



Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 



Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 



Phe lie Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 



Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser lie Val 
290 295 300 



Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 



Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 



Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr Glu Asp 
340 345 350 



Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
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355 360 365 

Phe Asp Lys Ala Val Phe Lys lie Asn He Val Pro Lys Val Asn Tyr 
370 375 380 



Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 

Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 

Gly He He Thr Ser Lys Thr Lys Ser Leu He Glu Gly Arg Asn Lys 
435 440 445 

Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp Asp Leu Phe Phe 
450 455 460 

Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465 470 475 ~ 480 

He Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn He Ser Leu 
485 490 495 

Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
500 505 ~ 510 

Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He Gly Gin Leu 
515 520 525 

Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
530 535 540 

Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe Glu 
545 550 555 560 

His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
565 570 575 

Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
580 585 590 

Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
595 600 605 

Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
610 615 620 
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Asp Lys lie Ala Asp He Thr lie He He Pro Tyr He Gly Pro Ala 
625 630 635 640 

Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
645 650 655 

He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu He Ala 
660 665 670 



He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala Asn Lys 
675 680 685 

Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg Asn Glu 
690 695 700 

Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu Ala Lys * 
705 710 715 720 

Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu Ala Leu 
725 730 735 

Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin Tyr Asn 
740 745 750 



Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He Asp Asp 
755 760 765 

Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He Asn He 
770 775 780 

Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785 790 795 800 



He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
805 810 815 

Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu He Gly 
820 825 830 

Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 

835 840 845 



He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser 
850 855 860 

Thr Phe Thr Glu Tyr He Lys Ala Glu Ala Ala Ala Lys Glu Ala Ala 
865 870 875 880 



Ala Lys Glu Ala Ala Ala Lys Ala Val Glu Thr He Ser Phe Ser Phe 
885 890 895 
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Ser Glu Phe Glu Pro Gly Asn Asn Asp Leu Thr Leu Gin Gly Ala Ala 
900 905 910 

He He Thr Gin Ser Gly Val Leu Gin Leu Thr Lys He Asn Gin Asn 
915 920 925 

Gly. Met Pro Ala Trp Asp Ser Thr Gly Arg Thr Leu Tyr Thr Lys Pro 
. 930 935 940 

Val His He Trp Asp Met Thr Thr Gly Thr Val Ala Ser Phe Glu Thr 
945 950 955 960 

Arg Phe Ser Phe Ser lie Glu Gin Pro Tyr Thr Arg Pro Leu Pro Ala 
965 970 975 

Asp Gly Leu Val Phe Phe Met Gly Pro Thr Lys Ser Lys Pro Ala Gin 
980 985 990 

Gly Tyr Gly Tyr Leu Gly Val Phe Asn Asn Ser Lys Gin Asp Asn Ser 
995 1000 1005 

Tyr Gin Thr Leu Ala Val Glu Phe Asp Thr Phe Ser Asn Pro Trp 
1010 . 1015 1020 

Asp Pro Pro Gin Val Pro His He Gly He Asp Val Asn Ser He 
1025 1030 1035 

Arg Ser He Lys Thr Gin Pro Phe Gin Leu Asp Asn Gly Gin Val 
1040 1045 1050 

Ala Asn Val Val He Lys Tyr Asp Ala Ser Ser Lys He Leu Leu 
1055 1060 1065 

Ala Val Leu Val Tyr Pro Ser Ser Gly Ala He Tyr Thr He Ala 
1070 1075 1080 

Glu He Val Asp Val Lys Gin Val Leu Pro Glu Trp Val Asp Val 
1085 1090 1095 

Gly Leu Ser Gly Ala Thr Gly Ala Gin Arg Asp Ala Ala Glu Thr 
1100 1105 1110 

His Asp Val Tyr Ser Trp Ser Phe His - Ala Ser Leu Pro Glu Thr 
1115 1120 1125 

Asn 



<210> 57 



WO 2004/024909 PCT/GB2003/003824 

-176- 

<211> 3382 
<212> DNA 

<213> Clostridium botulinum 
<400> 57 



atggagttcg 


ttaacaaaca gttcaactat 


aaagacccag 


ttaacggtgt 


tgacattgct 


60 


tacatcaaaa 


tcccgaacgc 


tggccagatg 


cagccggtaa 


aggcattcaa 


aatccacaac 


120 


aaaatctggg 


ttatcccgga 


acgtgatacc 


tttactaacc 


cggaagaagg 


tgacctgaac 


180 


ccgccaccgg 


aagcgaaaca 


ggtgccggta 


tcttactatg 


actccaccta 


cctgtctacc 


240 


gataacgaaa 


aggacaacta 


cctgaaaggt 


gttactaaac 


tgttcgagcg 


tatttactcc 


300 


accgacctgg 


gccgtatgct 


gctgactagc 


atcgttcgcg 


gtatcccgtt 


ctggggcggt 


360 


tctaccatcg 


ataccgaact gaaagtaatc 


gacactaact 


gcatcaacgt 


tattcagccg 


420 


gacggttcct 


atcgttccga 


agaactgaac 


ctggtgatca 


tcggcccgtc 


tgctgatatc 


480 


atccagttcg 


agtgtaagag 


ctttggtcac 


gaagttctga 


acctcacccg 


taacggctac 


540 


ggttccactc 


agtacatccg 


tttctctccg 


gacttcacct 


tcggttttga 


agaatccctg. 


600 


gaagtagaca 


cgaacccact 


gctgggcgct 


ggtaaattcg 


caactgatcc 


tgcggttacc 


660 


ctggctcacg 


aactgattca 


tgcaggccac 


cgcctgtacg 


gtatcgccat 


caatccgaac 


720 


cgtgtcttca 


aagttaacac 


caacgcgtat 


tacgagatgt 


ccggtctgga 


agtaagcttc 


780 


gaagaactgc 


gtacttttgg 


cggtcacgac 


gctaaattca 


tcgactctct 


gcaagaaaac 


840 


gagttccgtc 


tgtactacta 


taacaagttc 


aaagatatcg 


catccaccct 


gaacaaagcg 


900 


aaatccatcg 


tgggtaccac 


tgcttctctg 


cagtacatga 


agaacgtttt 


taaagaaaaa 


960 


tacctgctca 


gcgaagacac ctccggcaaa 


ttctctgtag 


acaagttgaa 


attcgataaa 


1020 


ctttacaaaa 


tgctgactga 


aatttacacc 


gaagacaact 


tcgttaagtt 


ctttaaagtt 


1080 


ctgaaccgca 


aaacctatct 


gaacttcgac 


aaggcagtat 


tcaaaatcaa 


catcgtgccg 


1140 


aaagttaact 


acactatcta 


cgatggtttc 


aacctgcgta 


acaccaacct 


ggctgctaat 


1200 


tttaacggcc 


agaacacgga 


aatcaacaac 


atgaacttca 


caaaactgaa 


aaacttcact 


1260 


ggtctgttcg 


agttttacaa 


gctgctgtgc 


gtacgtggca 


tcattacctc 


caaaactaaa 


1320 


tctctgatag 


aaggtagaaa 


caaagcgctg 


aacgacctct 


gtatcaaggt 


taacaactgg 


1380 


gatttattct 


tcagcccgag 


tgaagacaac 


ttcaccaacg 


acctgaacaa 


aggtgaagaa 


1440 


atcacctcag 


atactaacat 


cgaagcagcc 


gaagaaaaca 


tctcgctgga 


cctgatccag 


1500 


cagtactacc 


tgacctttaa 


tttcgacaac 


gagccggaaa 


acatttctat 


cgaaaacctg 


1560 


agctctgata 


tcatcggcca gctggaactg 


atgccgaaca 


tcgaacgttt 


cccaaacggt 


1620 


aaaaagtacg 


agctggacaa 


atataccatg 


ttccactacc 


tgcgcgcgca ggaatttgaa 


1680 


cacggcaaat 


cccgtatcgc 


actgactaac 


tccgttaacg 


aagctctgct 


caacccgtcc 


1740 


cgtgtataca 


ccttcttctc 


tagcgactac 


gtgaaaaagg 


tcaacaaagc 


gactgaagct 


1800 


gcaatgttct 


tgggttgggt 


tgaacagctt 


gtttatgatt 


ttaccgacga 


gacgtccgaa 


1860 
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gtatctacta 


ccgacaaaat 


tgcggatatc 


actatcatca 


tcccgtacat 


cggtccggct 


1920 


ctgaacattg 


gcaacatgct 


gtacaaagac 


gacttcgttg gtgeactgat 


cttctccggt 


1980 


gcggtgatcc 


tgctggagtt 


catcccggaa 


atcgccatcc 


cggtactggg cacctttgct 


2040 


ctggtttctt 


acattgcaaa 


caaggttctg 


actgtacaaa 


ccatcgacaa 


cgcgctgagc 


2100 


aaacgtaacg 


aaaaatggga 


tgaagtttac 


aaatatatcg tgaccaactg gctggctaag 


2160 


gttaatactc 


agatcgacct 


catccgcaaa 


aaaatgaaag 


aagcactgga 


aaaccaggcg 


2220 


gaagctacca 


aggcaatcat 


taactaccag 


tacaaccagt 


acaccgagga 


agaaaaaaac 


2280 


aacatcaact 


tcaacatcga 


cgatctgtcc 


tctaaactga 


acgaatccat 


caacaaagct 


2340 


atgatcaaca 


tcaacaagtt 


cctgaaccag 


tgctctgtaa 


gctatctgat 


gaactccatg 


2400 


atcccgtacg 


gtgttaaacg 


tctggaggac 


ttcgatgcgt 


ctctgaaaga 


cgccctgctg 


2460 


aaatacattt 


acgacaaccg 


tggcactctg 


ateggtcagg 


ttgategtet 


gaaggacaaa 


2520 


gtgaacaata 


ccttatcgac 


cgacatccct 


tttcagctca 


gtaaatatgt 


cgataaccaa 


2580 


cgccttttga 


gcacgttcac 


agagtacatc 


aagggtggag 


gcggttcagg 


cggaggtggc 


2640 


tctggcggtg 


gcggatcggt 


ggaaaccata 


tegtttaget 


teagegagtt 


tgaaccgggt 


2700 


aacaacgatt 


tgaccttgca 


aggtgcagcc 


attattacac 


aatctggggt 


tttacaactc 


2760 


accaagatta 


atcaaaatgg 


catgccggct 


tgggactcaa 


cgggccgaac 


tctatatact 


2820 


aaacctgtgc 


acatttggga 


tatgaccaca 


crcr c a. c t a t cr cr 


ccagctttga 


aactagattc 


2880 


tccttttcca 


ttgaacaacc 


ctatacacgc 


ccactccccg 


ctgatggttt 


agtattcttt 


2940 


atgggaccaa 


caaagtccaa 


gccagctcaa 


ggttatggat 


accteggagt 


attcaacaac 


3000 


tcaaaacagg 


ataactcata 


ccaaacactt 


gctgttgagt 


ttgacacttt 


cagtaaccca 


3060 


tgggaccctc 


cccaggttcc 


acacattgga 


atcgatgtca 


actccattcg 


atccatcaaa 


3120 


acccaacctt 


ttcaattgga 


caataaccaa 


gttgccaatg 


ttgtcataaa 


atatgatget 


3 180 


tcctccaaaa 


tcttacttgc 


cgtgttggtt 


tacccttcca 


gtggagccat 


ttacaccatc 


3240 


gctgaaattg 


tggatgtgaa 


gcaagttctt 


cctgagtggg 


tcgacgttgg 


tetctegggt 


3300 


gcaaccggtg 


cacagcgaga 


cgccgctgag 


acacacgacg 


tttattcttg gtcattccat 


3360 


gcctcgttgc 


cagaaacaaa 


eg 








3382 



<210> 58 
<211> 1127 
<212> PRT 

<213> Clostridium botulinum 
<400> 58 

Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
15 10 15 



Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 
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Val Lys Ala Phe Lys lie His Asn Lys lie Trp Val lie Pro Glu Arg 
35 40 45 



Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 



Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 



Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 



Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser lie Val 
100 105 110 

Arg Gly lie Pro Phe Trp Gly Gly Ser Thr lie Asp Thr Glu Leu Lys 
115 ~ ' 120 125 

Val lie Asp Thr Asn Cys lie Asn Val lie Gin Pro Asp Gly Ser Tyr 
130 " 135 140 

Arg Ser Glu Glu Leu Asn Leu Val lie lie Gly Pro Ser Ala Asp lie 
145 150 155 160 

lie Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 

Arg Asn Gly Tyr Gly Ser Thr Gin Tyr lie Arg Phe Ser Pro Asp Phe 
180 185 190 

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 

Leu lie His Ala Gly His Arg Leu Tyr Gly lie Ala lie Asn Pro Asn 
225 230 235 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 



Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 



Phe lie Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 



Lys Phe Lys Asp lie Ala Ser Thr Leu Asn Lys Ala Lys Ser lie Val 
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290 295 300 



Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 ' 315 * 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 " 335 

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu lie Tyr Thr Glu Asp 
340 345 350 

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 

Phe Asp Lys Ala Val Phe Lys lie Asn lie Val Pro Lys Val Asn Tyr 
370 375 330 

Thr lie Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 

Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Ash Phe Thr Lys Leu 
405 410 415 

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 

Gly He He Thr Ser Lys Thr Lys Ser Leu He Glu Gly Arg Asn Lys 
435 440 445 

Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp Asp Leu Phe Phe 
450 455 460 

Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465 470 475 " 480 

He Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn He Ser Leu 
485 490 495 

Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
500 505 510 

Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He Gly Gin Leu 
515 520 525 

Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
530 535 540 

Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe Glu 
545 550 * 555 560 
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His Gly Lys Ser Arg lie Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
565 570 575 



Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
580 585 590 

Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
595 600 605 

Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
610 615 620 



Asp Lys lie Ala Asp lie Thr lie lie lie Pro Tyr lie Gly Pro Ala 
625 630 635 640 



Leu Asn lie Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Let* 
645 650 655 



lie Phe Ser Gly Ala Val lie Leu Leu Glu Phe lie Pro Glu lie Ala 
660 665 670 



lie Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr lie Ala Asn Lys 
675 680 685 



Val Leu Thr Val Gin Thr lie Asp Asn Ala Leu Ser Lys Arg Asn Glu 
690 695 700 



Lys Trp Asp Glu Val Tyr Lys Tyr lie Val Thr Asn Trp Leu Ala Lys 
705 710 715 720 



Val Asn Thr Gin lie Asp Leu lie Arg Lys Lys Met Lys Glu Ala Leu 
725 730 735 



Glu Asn Gin Ala Glu Ala Thr Lys Ala lie lie Asn Tyr Gin Tyr Asn 
740 745 750 



Gin Tyr Thr Glu Glu Glu Lys Asn Asn lie Asn Phe Asn lie Asp Asp 
755 760 765 



Leu Ser Ser Lys Leu Asn Glu Ser lie Asn Lys Ala Met lie Asn lie 
770 775 780 



Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785 790 795 800 

He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
805 810 815 



Asp Ala Leu Leu Lys Tyr lie Tyr Asp Asn Arg Gly Thr Leu He Gly 
820 825 830 
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Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
835 840 845 

lie Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser 
850 855 860 

Thr Phe Thr Glu Tyr He Lys Gly Gly Gly Gly Ser Gly Gly Gly Gly 
865 870 875 880 

Ser Gly Gly Gly Gly Ser Val Glu Thr He Ser Phe Ser Phe Ser Glu 
885 890 895 

Phe Glu Pro Gly Asn Asn Asp Leu Thr Leu Gin. Gly Ala Ala He He 
900 905 910 

Thr Gin Ser Gly Val Leu Gin Leu Thr Lys He Asn Gin Asn Gly Met 
915 920 * 925 

Pro Ala Trp Asp Ser Thr Gly Arg Thr Leu Tyr Thr Lys Pro Val His 
930 935 940 

He Trp Asp Met Thr Thr Gly Thr Val Ala Ser Phe Glu Thr Arg Phe 
945 950 955 ~ 960 

Ser Phe Ser He Glu Gin Pro Tyr Thr Arg Pro Leu Pro Ala Asp Gly 
965 970 975 

Leu Val Phe Phe Met Gly Pro Thr Lys Ser Lys Pro Ala Gin Gly Tyr 
980 985 990 

Gly Tyr Leu Gly Val Phe Asn Asn Ser Lys Gin Asp Asn Ser Tyr Gin 
995 1000 1005 

. Thr Leu Ala Val Glu Phe Asp Thr Phe Ser Asn Pro Trp Asp Pro 
1010 1015 1020 

« Pro Gin Val Pro His He Gly He Asp Val Asn Ser He Arg Ser 
1025 1030 1035 

lie Lys Thr Gin Pro Phe Gin Leu Asp Asn Gly Gin Val Ala Asn 
1040 1045 " 1050 

Val Val He Lys Tyr Asp Ala Ser Ser Lys He Leu Leu Ala Val 
1055 1060 1065 

Leu Val Tyr Pro Ser Ser Gly Ala He Tyr Thr He Ala Glu He 
1070 1075 1080 



Val Asp Val Lys Gin Val Leu Pro Glu Trp Val Asp Val Gly Leu 
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1085 1090 1095 

Ser Gly Ala Thr Gly Ala Gin Arg Asp Ala Ala Glu Thr His Asp 
1100 1105 1110 

Val Tyr Ser Trp Ser Phe His Ala Ser Leu Pro Glu Thr Asn 
1115 1120 1125 

<210> 59 

<211> 2745 

<212> DNA 

<213> Clostridium botulinum 

<400> 59 



atggaattcg 


ttaacaaaca 


gttcaactac 


aaagacccgg 


ttaacggtgt 


tgacatcgct 


60 


tacatcaaaa 


tcccgaacgc 


tggtcagatg 


cagccggtta 


aagctttcaa 


aatccacaac 


120 


aaaatctggg 


ttatcccgga 


acgtgacacc 


ttcaccaacc 


cggaagaagg 


tgacctgaac 


180 


ccgccgccgg 


aagctaaaca 


ggttccggtt 


tcttactacg 


actctaccta 


cctgtctacc 


240 


gacaacgaaa 


aagacaacta 


cctgaaaggt 


gttaccaaac 


tgttcgaacg 


tatctactct 


300 


accgacctgg 


gtcgtatgct 


gctgacctct 


atcgttcgtg 


gtatcccgtt 


ctggggtggt 


360 


tctaccatcg 


acaccgaact 


gaaagttatc 


gacaccaact 


gcatcaacgt 


tatccagccg 


420 


gacggttctt 


accgttctga 


agaactgaac 


ctggttatca 


tcggtccgtc 


tgctgacatc 


480 


atccagttcg 


aatgcaaatc 


tttcggtcac 


gaagttctga 


acctgacccg 


taacggttac 


540 


ggttctaccc 


agtacatccg 


tttctctccg 


gacttcacct 


tcggtttcga 


agaatctctg 


600 


gaagttgaca 


ccaacccgct 


gctgggtgct 


ggtaaattcg 


ctaccgaccc 


ggctgttacc 


660 


ctggctcacg 


aactgatcca 


cgctggtcac 


cgtctgtacg 


gtatcgctat 


caacccgaac 


720 


cgtgttttca 


aagttaacac 


caacgcttac 


tacgaaatgt 


ctggtctgga 


agtttctttc 


780 


gaagaactgc 


gtaccttcgg 


tggtcacgac 


gctaaattca 


tcgactctct 


gcaggaaaac 


840 


gaattccgtc 


tgtactacta 


caacaaattc 


aaagacatcg 


cttctaccct 


gaacaaagct 


900 


aaatctatcg 


ttggtaccac 


cgcttctctg 


cagtacatga 


aaaacgtttt 


caaagaaaaa 


960 


tacctgctgt 


ctgaagacac 


ctctggtaaa 


ttctctgttg 


acaaactgaa 


attcgacaaa 


1020 


ctgtacaaaa 


tgctgaccga 


aatctacacc 


gaagacaact 


tcgttaaatt 


cttcaaagtt 


1080 


ctgaaccgta 


aaacctacct 


gaacttcgac 


aaagctgttt 


tcaaaatcaa 


catcgttccg 


1140 


aaagttaact 


acaccatcta 


cgacggtttc 


aacctgcgta 


acaccaacct 


ggctgctaac 


1200 


ttcaacggtc 


agaacaccga 


aatcaacaac 


atgaacttca 


ccaaactgaa 


aaacttcacc 


1260 


ggtctgttcg 


aattctacaa 


actgctgtgc gttcgtggta 


tcatcacctc 


taaaaccaaa 


1320 


tctctggacg 


acgacgacaa 


aggttacaac 


aaagctctga 


acgacctgtg 


catcaaagtt 


1380 


aacaactggg 


acctgttctt 


ctctccgtct 


gaagacaact 


tcaccaacga 


cctgaacaaa 


1440 


ggtgaagaaa 


tcacctctga 


caccaacatc 


gaagctgctg 


aagaaaacat 


ctctctggac 


1500 
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ctgatccagc 


agtactacct 


gaccttcaac 


ttcgacaacg 


aaccggaaaa 


catctctatc 


1560 


gaaaacctgt 


cttctgacat 


catcggtcag 


ctggaactga 


tgccgaacat 


cgaacgtttc 


1620 


ccgaacggta aaaaatacga 


actggacaaa 


tacaccatgt 


tccactacct 


gcgtgctcag 


1680 


gaattcgaac 


acggtaaafcc 


tcgtatcgct 


ctgaccaact 


ctgttaacga 


agctctgctg 


1740 


aacccgtctc 


gtgtttacac 


cttcttctct 


tctgactacg 


ttaaaaaagt 


taacaaagct 


1800 


accgaagctg 


ctatgttcct 


gggttgggtt 


gaacagctgg 


tttacgactt 


caccgacgaa 


1860 


acctctgaag 


tttctaccac 


cgacaaaatc 


gctgacatca 


ccatcatcat 


cccgtacatc 


1920 


ggtccggctc 


tgaacatcgg 


taacatgctg 


tacaaagacg 


acttcgttgg 


tgctctgatc 


1980 


ttctctggtg 


ctgttatcct 


gctggaattc 


atcccggaaa 


tcgctatccc 


ggttctgggt 


2040 


accttcgctc 


tggtttctta 


catcgctaac 


aaagttctga 


ccgttcagac 


catcgacaac 


2100 


. gctctgtcta aacgtaacga 


aaaatgggac 


gaagtttaca 


aatacatcgt 


taccaactgg . 


216.0. 


ctggctaaag 


ttaacaccca 


gatcgacctg 


atccgtaaaa 


aaatgaaaga 


agctctggaa 


2220 


aaccaggctg 


aagctaccaa 


agctatcatc 


aactaccagt 


acaaccagta 


caccgaagaa 


2280 


gaaaaaaaca 


acatcaactt 


caacatcgac 


gacctgtctt 


ctaaactgaa 


cgaatctatc 


2340 


aacaaagcta 


tgatcaacat 


caacaaattc 


ctgaaccagt 


gctctgtttc 


ttacctgatg 


2400 


aactctatga 


tcccgtacgg 


tgttaaacgt 


ctggaagact 


tcgacgcttc 


tctgaaagac 


2460 


gctctgctga 


aatacatcta 


caacaaccat 


aataccctaa 


tcaatcaaat 


taaccatcta 


2520 


aaagacaaag 


ttaacaacac 


cctgtctacc 


gacatcccgt 


tccagctgtc 


taaatacgtt 


2580 


gacaaccagc 


gtctgctgtc 


tacctgcggt 


ggtctgaccg 


acaccctgca 


ggctgaaacc 


2640 


gaccagctgg 


aagacgaaaa 


atctgctctg 


cagaccgaaa 


tcgctaacct 


gctgaaagaa 


2700 


aaagaaaaac 


tggaattcat 


cctggctgct 


cacggtggtt 


gctga 




2745 



<210> 60 
<211> 914 
<212> PRT 

<213> Clostridium botulinum 
<400> 60 

Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
15 10 15 

Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 

Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro Glu Arg 
35 40 45 



Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 
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Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 



Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 



Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser lie Val 
100 105 110 



Arg Gly lie Pro Phe Trp Gly Gly Ser Thr lie Asp Thr Glu Leu Lys 
115 120 125 



Val lie Asp Thr Asn Cys lie Asn Val lie Gin. Pro Asp Gly Ser Tyr 
130 135 140 



Arg Ser Glu Glu Leu Asn Leu Val lie lie Gly Pro Ser Ala Asp lie; 
145 150 155 160 



lie Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 



Arg Asn Gly Tyr Gly Ser Thr Gin Tyr lie Arg Phe Ser Pro Asp Phe 
180 185 190 



Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 



Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 



Leu lie His Ala Gly His Arg Leu Tyr Gly lie Ala lie Asn Pro Asn 
225 230 235 240 



Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 



Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 



Phe lie Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 



Lys Phe Lys Asp lie Ala Ser Thr Leu Asn Lys Ala Lys Ser lie Val 
290 295 300 



Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 



Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 
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Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu lie Tyr Thr Glu Asp 
340 345 350 

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 

Phe Asp Lys Ala Val Phe Lys lie Asn lie Val Pro Lys Val Asn Tyr 
370 375 380 

Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 ~ 395 400 

Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 " 430 

Gly He He Thr Ser Lys Thr Lys Ser Leu Asp Asp Asp Asp Lys Gly 
435 440 445 

Tyr Asn Lys Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp Asp 
450 455 460 

Leu Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys 
465 470 475 480 

Gly Glu Glu He Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn 
485 490 495 

He Ser Leu Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp 
500 505 510 

Asn Glu Pro Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He 
515 520 525 

Gly Gin Leu Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys 
530 535 540 

Lys Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin 
545 550 555 560 

Glu Phe Glu His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn 
565 570 575 

Glu Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp 
580 585 590 



Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly 
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595 



600 



605 



Trp Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val 
610 615 620 



Ser Thr Thr Asp Lys lie Ala Asp lie Thr lie lie lie Pro Tyr lie 
625 630 635 640 



Gly Pro Ala Leu Asn lie Gly Asn Met Leu Tyr Lys Asp Asp Phe Val 
645 650 ~ 655 



Gly Ala Leu lie Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro 
660 665 670 



Glu He Ala He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He 
675 680 . 685 



Ala Asn Lys Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys 
690 695 700 



Arg Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp 
705 710 715 720 



Leu Ala Lys Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys 
725 730 735 



Glu Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala lie He Asn Tyr 
740 745 750 



Gin Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn 
755 760 765 

He Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met 
770 ~ 775 780 



He Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met 
785 ^ 790 ' 795 800 



Asn Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala 
805 810 815 



Ser Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr 
820 825 830 



Leu He Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu 
835 840 845 



Ser Thr Asp He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg 
850 855 860 
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Leu Leu Ser Thr Cys Gly Gly Leu Thr Asp Thr Leu Gin Ala Glu Thr 
865 870 875 880 

Asp Gin Leu Glu Asp Glu Lys Ser Ala Leu Gin Thr Glu He Ala Asn 
885 890 895 

Leu Leu Lys Glu Lys Glu Lys Leu Glu Phe He Leu Ala Ala His Gly 
900 905 910 

Gly Cys 

<210> 61 

<211> 2643 

<212> DNA 

<213> Clostridium botulinum 



<400> 61 



ggatccatgg 


agttcgttaa 


caaacagttc 


aactataaag 


acccagttaa 


cggtgttgac 


60 


attgcttaca 


tcaaaatccc 


gaacgctggc 


cagatgcagc 


cggtaaaggc 


attcaaaatc 


120 


cacaacaaaa 


tctgggttat 


cccggaacgt 


gataccttta 


ctaacccgga 


agaaggtgac 


180 


ctgaacccgc 


caccggaagc 


gaaacaggtg 


ccggtatctt 


actatgactc 


cacctacctg 


240 


tctaccgata 


acgaaaagga 


caactacctg 


aaaggtgtta 


ctaaactgtt 


cgagcgtatt 


300 


tactccaccg 


acctgggccg. 


tatgctgctg 


actagcatcg 


ttcgcggtat 


cccgttctgg 


360 


aacaattcta 


ccatcgatac 


cgaactgaaa 


otaatcaaca 


ctaactacah 


caacottatt 


420 


cagccggacg 


gttcctatcg 


ttccgaagaa 


ctgaacctgg 


tgatcatcgg 


cccgtctgct 


480 


gatatcatcc 


agttcgagtg 


taagagcttt 


ggtcacgaag . 


ttctgaacct 


cacccgtaac 


540 


ggctacggtt 


ccactcagta 


catccgtttc 


tctccggact 


tcaccttcgg 


ttttgaagaa 


600 


tccctggaag 


tagacacgaa 


cccactgctg 


ggcgctggta 


aattcgcaac 


tgatcctgcg 


660 


gttaccctgg 


ctcacgaact 


gattcatgca 


ggccaccgcc 


tgtacggtat 


cgccatcaat 


720 


ccgaaccgtg 


tcttcaaagt 


taacaccaac 


gcgtattacg 


agatgtccgg 


tctggaagta 


780 


agcttcgaag 


aactgcgtac 


ttttggcggt 


cacgacgcta 


aattcatcga 


ctctctgcaa 


840 


gaaaacgagt 


tccgtctgta 


ctactataac 


aagttcaaag 


atatcgcatc 


caccctgaac 


900 


aaagcgaaat 


ccatcgtggg 


taccactgct 


tctctgcagt 


acatgaagaa 


cgtttttaaa 


960 


gaaaaatacc 


tgctcagcga 


agacacctcc 


ggcaaattct 


ctgtagacaa 


gttgaaattc 


1020 


gataaacttt 


acaaaatgct 


gactgaaatt 


tacaccgaag 


acaacttcgt 


taagttcttt 


1080 


aaagttctga 


accgcaaaac 


ctatctgaac 


ttcgacaagg 


cagtattcaa 


aatcaacatc 


1140 


gtgccgaaag 


ttaactacac 


tatctacgat 


ggtttcaacc 


tgcgtaacac 


caacctggct 


1200 


gctaatttta 


acggccagaa 


cacggaaatc 


aacaacatga 


acttcacaaa 


actgaaaaac 


1260 


ttcactggtc 


tgttcgagtt 


ttacaagctg 


ctgtgcgtac 


gtggcatcat 


tacctccaaa 


1320 
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actaaatctc 


tggatgacga 


tgacaaaggt 


tataacaaag 


cgctgaacga 


cctctgtatc 


1380 


aaggttaaca 


actgggattt 


attcttcagc 


ccgagtgaag 


acaacttcac 


caacgacctg 


1440 


aacaaaggtg 


aagaaatcac 


ctcagatact 


aacatcgaag 


cagccgaaga 


aaacatctcg 


1500 


ctggacctga 


tccagcagta 


ctacctgacc 


tttaatttcg 


acaacgagcc 


ggaaaacatt 


1560 


tctatcgaaa 


acctgagctc 


tgatatcatc 


ggccagctgg 


aactgatgcc 


gaacatcgaa 


1620 


cgtttcccaa 


acggtaaaaa 


gtacgagctg 


gacaaatata 


ccatgttcca 


ctacctgcgc 


1680 


gcgcaggaat 


ttgaacacgg 


caaatcccgt 


atcgcactga 


ctaactccgt 


taacgaagct 


1740 


ctgctcaacc 


cgtcccgtgt 


atacaccttc 


ttctctagcg 


actacgtgaa 


aaaggtcaac 


1800 


aaagcgactg 


aagctgcaat 


gttcttgggt 


tgggttgaac 


agcttgttta 


tgattttacc 


1860 


gacgagacgt 


ccgaagtatc 


tactaccgac 


aaaattgcgg 


atatcactat 


catcatcccg 


1920 


tacatcggtc 


cggctctgaa 


cattggcaac 


atgctgtaca 


aagacgactt 


cgttggtgca 


1980 


ctgatcttct 


ccggtgcggt 


gatcctgctg 


gagttcatcc 


cggaaatcgc 


catcccggta 


2040 


ctgggcacct 


ttgctctggt 


ttcttacatt 


gcaaacaagg 


ttctgactgt 


acaaaccatc 


2100 


gacaacgcgc 


tgagcaaacg 


taacgaaaaa 


tgggatgaag 


tttacaaata 


tatcgtgacc 


2160 


aactggctgg 


ctaaggttaa 


tactcagatc 


gacctcatcc 


gcaaaaaaat 


gaaagaagca 


2220 


ctggaaaacc 


aggcggaagc 


taccaaggca 


atcattaact 


accagtacaa 


ccagtacacc 


2280 


gaggaagaaa 


aaaacaacat 


caacttcaac 


atcgacgatc 


tgtcctctaa 


actgaacgaa 


2340 


tccatcaaca 


aagctatgat 


caacatcaac 


aagttcctga 


accagtgctc 


tgtaagctat 


2400 


ctgatgaact 


ccatgatccc 


gtacggtgtt 


aaacgtctgg 


aggacttcga 


tgcgtctctg 


2460 


aaagacgccc 


tgctgaaata 


catttacgac 


aaccgtggca 


ctctgatcgg 


tcaggttgat 


2520 


cgtctgaagg 


acaaagtgaa 


caatacctta 


tcgaccgaca 


tcccttttca 


gcfrcagtaaa 


2580 


tatgtcgata 


accaacgcct 


tttgtcgacc 


tgcgaagaag 


aagaagaaga 


agaagaatgc 


2640 


tga 












2643 



<210> 62 

<211> 878 

<212> PRT 

<213> Clostridium botulinum 

<400> .62 

Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1 5 10 15 

Val Asp lie Ala Tyr lie Lys lie Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 



Val Lys Ala Phe Lys lie His Asn Lys lie Trp Val lie Pro Glu Arg 
35 40 45 
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Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 



Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 



Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 



Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser lie Val 
100 105 110 



Arg Gly lie Pro Phe Trp Gly Gly Ser Thr lie Asp Thr Glu Leu Lys 

115 120 -.=. 125 



Val lie Asp Thr Asn Cys He Asn Val lie Gin Pro Asp Gly Ser Tyr 
130 135 140 



Arg Ser Glu Glu Leu Asn Leu Val lie lie Gly Pro Ser Ala Asp lie 

145 150 155 ~ 160 

lie Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 

165 170 175 



Arg Asn Gly Tyr Gly Ser Thr Gin Tyr lie Arg Phe Ser Pro Asp Phe 
180 185 190 



Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 



Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 



Leu lie His Ala Gly His Arg Leu Tyr Gly lie Ala lie Asn Pro Asn 
225 230 235 240 



Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
. ~ "* 245 250 255 



Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 ~ " 270 

Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 



Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 300 



Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 
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Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 



Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu lie Tyr Thr Glu Asp 
340 345 350 



Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 



Phe Asp Lys Ala Val Phe Lys lie Asn lie Val Pro Lys Val Asn Tyr 
370 375 380 



Thr lie Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 



Phe Asn Gly Gin Asn Thr Glu lie Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 



Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 



Gly lie lie Thr Ser Lys Thr Lys Ser Leu Asp Asp Asp Asp Lys Gly 
435 440 445 



Tyr Asn Lys Ala Leu Asn Asp Leu Cys lie Lys Val Asn Asn Trp Asp 
450 ~ 455 460 



Leu Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys 
465 470 475 480 



Gly Glu Glu lie Thr Ser Asp Thr Asn lie Glu Ala Ala Glu Glu Asn 
485 490 495 



lie Ser Leu Asp Leu lie Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp 
500 505 510 



Asn Glu Pro Glu Asn lie Ser lie Glu Asn Leu Ser Ser Asp lie lie 
515 520 525 



Gly Gin Leu Glu Leu Met Pro Asn lie Glu Arg Phe Pro Asn Gly Lys 

530 535 540 

Lys Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin 

545 550 555 560 



Glu Phe Glu His Gly Lys Ser Arg lie Ala Leu Thr Asn Ser Val Asn 
565 570 575 



Glu Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp 
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580 585 590 

Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly 
595 600 605 

Trp Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val 
610 615 620 

Ser Thr Thr Asp Lys He Ala Asp He Thr He He He Pro Tyr He 
625 630 635 640 

Gly. Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val 
645 650 ' 655 

Gly Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro 
660 665 6.70 

Glu He Ala He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He 
675 680 685 

Ala Asn Lys Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys 
690 695 700 

Arg Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp 
705 710 715 720 

Leu Ala Lys Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys 
725 " 730 735 

Glu Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr 
740 745 750 

Gin Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn 
755 760 765 

He Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met 
770 775 780 

He Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met 
785 790 795 800 

Asn Ser Met lie Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala 
805 810 ^ 815 

Ser Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr 
820 825 830 



Leu He Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu 
835 840 845 
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Ser Thr Asp lie Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg 
850 855 860 

I»eu Leu Ser Thr Cys Glu Glu Glu Glu Glu Glu Glu Glu Cys 
865 870 875 

<210> 63 

<211> 2727 

<212> DNA 

<213> Clostridium botulinum 

<400> 63 



atggaattcg 


ttaacaaaca 


gttcaactac 


aaagacccgg 


ttaacggtgt 


tgacatcgct 


60 


tacatcaaaa 


tcccgaacgc 


tggtcagatg 


cagccggtta 


aagctttcaa 


aatccacaac 


120 


aaaatctggg ttatcccgga 


acgtgacacc 


ttcaccaacc 


cggaagaagg 


tgacctgaac 


180 


ccgccgccgg 


aagctaaaca 


ggttccggtt 


tcttactacg 


actctaccta 


cctgtctacc 


240 


gacaacgaaa 


aagacaacta 


cctgaaaggt 


gttaccaaac 


tgttcgaacg 


tatctactct 


300 


accgacctgg 


gtcgtatgct 


gctgacctct 


atcgttcgtg 


gtatcccgtt 


ctggggtggt 


360 


tctaccatcg 


acaccgaact 


gaaagttatc 


gacaccaact 


gcatcaacgt 


tatccagccg 


420 


gacggttctt 


accgttctga 


agaacfcgaac 


ctggttatca 


tcggtccgtc 


tgctgacatc 


480 


atccagttcg 


aatgcaaatc 


tttcggtcac 


gaagttctga 


acctgacccg 


taacggttac 


540 


ggttctaccc 


agtacatccg 


tttctctccg 


gacttcacct 


tcggtttcga 


agaatctctg 


600 


gaagttgaca 


ccaacccgct 


gctgggtgct 


ggtaaattcg 


ctaccgaccc 


ggctgttacc 


660 


ctggctcacg 


aactgatcca 


cgctggtcac 


cgtctgtacg 


gtatcgctat 


caacccgaac 


720 


cgtgttttca 


aagttaacac 


caacgcttac 


tacgaaatgt 


ctggtctgga 


agtttctttc 


780 


gaagaactgc 


gtaccttcgg 


tggtcacgac 


gctaaattca 


tcgactctct 


gcaggaaaac 


840 


gaattccgtc 


tgtactacta 


caacaaattc 


aaagacatcg 


cttctaccct 


gaacaaagct 


900 


aaatctatcg 


ttggtaccac 


cgcttctctg 


cagtacatga 


aaaacgtttt 


caaagaaaaa 


960 


tacctgctgt 


ctgaagacac 


ctctggtaaa 


ttctctgttg 


acaaactgaa 


attcgacaaa 


1020 


ctgtacaaaa 


tgctgaccga 


aatctacacc 


gaagacaact 


tcgttaaatt 


cttcaaagtt 


1080 


ctgaaccgta 


aaacctacct 


gaacttcgac 


aaagctgttt 


tcaaaatcaa 


catcgttccg 


1140 


aaagttaact 


acaccatcta 


cgacggtttc 


aacctgcgta 


acaccaacct 


ggctgctaac 


1200 


ttcaacggtc 


agaacaccga 


aatcaacaac 


atgaacttca 


ccaaactgaa 


aaacttcacc 


1260 


ggtctgttcg 


aattctacaa 


actgctgtgc 


gttcgtggta 


tcatcacctc 


taaaaccaaa 


1320 


tctctggacg 


acgacgacaa 


aggttacaac 


aaagctctga 


acgacctgtg 


catcaaagtt 


1380 


aacaactggg 


acctgttctt 


ctctccgtct 


gaagacaact 


tcaccaacga 


cctgaacaaa 


1440 


ggtgaagaaa 


tcacctctga 


caccaacatc 


gaagctgctg 


aagaaaacat 


ctctctggac 


1500 


ctgatccagc 


agtactacct 


gaccttcaac 


ttcgacaacg 


aaccggaaaa 


catctctatc 


1560 
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gaaaacctgt 


cttctgacat 


catcggtcag 


ctggaactga 


tgccgaacat 


cgaacgtttc 


1620 


ccgaacggta 


aaaaatacga 


actggacaaa 


tacaccatgt 


tccactacct 


gcgtgctcag 


1680 


gaattcgaac 


acggtaaatc 


tcgtatcgct 


ctgaccaact 


ctgttaacga 


agctctgctg 


1740 


aacccgtctc 


gtgtttacac 


cttcttctct 


tctgactacg ttaaaaaagt 


taacaaagct 


1800 


accgaagctg 


ctatgttcct 


gggttgggtt 


gaacagctgg 


tttacgactt 


caccgacgaa 


1860 


acctctgaag 


tttctaccac 


cgacaaaatc 


gctgacatca 


ccatcatcat 


cccgtacatc 


1920 


ggtccggctc 


tgaacatcgg 


taacatgctg 


tacaaagacg acttcgttgg tgctctgatc 


1980 


ttctctggtg 


ctgttatcct 


gctggaattc 


atcccggaaa 


tcgctatccc 


ggttctgggt 


2040 


accttcgctc 


tggtttctta 


catcgctaac 


aaagttctga 


ccgttcagac 


catcgacaac 


2100 


gctctgtcta 


aacgtaacga 


aaaatgggac 


gaagtttaca 


aatacatcgt 


taccaactgg 


2160 


ctggctaaag 


ttaacaccca 


gatcgacctg. 


atccgtaaaa 


aaatgaaaga 


agctctggaa 


222Q. 


aaccaggctg 


aagctaccaa 


agctatcatc 


aactaccagt 


acaaccagta 


caccgaagaa 


2280 


gaaaaaaaca 


acatcaactt 


caacatcgac 


gacctgtctt 


ctaaactgaa 


cgaatctatc 


2340 


aacaaagcta 


tgatcaacat 


caacaaattc 


ctgaaccagt 


gctctgtttc 


ttacctgatg 


2400 


aactctatga 


tcccgtacgg 


tgttaaacgt 


ctggaagact 


tcgacgcttc 


tctgaaagac 


2460 


gctctgctga 


aatacatcta 


cgacaaccgt 


ggtaccctga 


tcggtcaggt 


tgaccgtctg 


2520 


aaagacaaag 


ttaacaacac 


cctgtctacc 


gacatcccgt 


tccagctgtc 


taaatacgtt 


2580 


gacaaccagc 


gtctgctgtc 


taccctgacc 


gacaccctgc 


aggctgaaac 


cgaccagctg 


2640 


gaagacgaaa 


aatctgctct 


gcagaccgaa 


atcgctaacc 


tgctgaaaga 


aaaagaaaaa 


2700 


ctggaattca 


tcctggctgc 


tcactga 








2727 



<210> 64 

<211> 908 

<212> PRT 

<213> Clostridium botulinum 

<400> 64 

Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1 5 .10 15 

Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 

Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro Glu Arg 
35 40 45 

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 



Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 
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Asp Asn Glu Lys Asp Asn Tyx Leu Lys Gly Val Thr Lys Leu Phe Glu 
BS .90 95 



Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser lie Val 
100 105 110 



Arg Gly lie Pro Phe Trp Gly Gly Ser Thr lie Asp Thr Glu Leu Lys 
115 ~ 120 125 



Val lie Asp Thr Asn Cys lie Asn Val lie Gin Pro Asp Gly Ser Tyr 
130 135 140 



Arg Ser Glu Glu Leu Asn Leu Val lie He Gly Pro Ser Ala Asp He 
145 150 155 160 



lie Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 



Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 



Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 ~ ~ 215 220 

Leu lie His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 



Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 300 

Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 



Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr Glu Asp 
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340 345 350 



Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 



Phe Asp Lys Ala Val Phe Lys lie Asn He Val Pro Lys Val Asn Tyr 
370 375 380 



Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 



Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 



Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 



Gly He He Thr Ser Lys Thr Lys Ser Leu Asp Asp Asp Asp Lys Gly 
435 440 445 



Tyr Asn Lys Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp Asp 
450 * 455 " " 460 



Leu Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys 
465 470 475 480 



Gly Glu Glu He Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn 
485 490 495 



He Ser Leu Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp 
500 505 510 

Asn Glu Pro Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He 
515 520 525 

Gly Gin Leu Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys 
530 535 540 



Lys Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin 
545 550 555 560 



Glu Phe Glu His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn 
565 570 575 



Glu Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp 

580 585 590 

Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly 
595 600 605 
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Trp Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val 
610 615 620 



Ser Thr Thr Asp Lys lie Ala Asp lie Thr He He He Pro Tyr He 
625 630 635 640 



Gly Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val 
645 650 655 



Gly Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro 
660 665 670 



Glu He Ala He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He 
675 680 685 



Ala Asn Lys Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys 
690 695 700 



Arg Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp 
705 710 715 720 



Leu Ala Lys Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys 
725 730 735 



Glu Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr 
740 745 750 



Gin Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn 
755 760 765 



He Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met 
770 775 780 



He Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met 
785 790 795 800 



Asn Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala 
805 810 815 



Ser Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr 
820 825 830 



Leu He Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu 
835 840 845 



Ser Thr Asp He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg 
850 855 860 



Leu Leu Ser Thr Leu Thr Asp Thr Leu Gin Ala Glu Thr Asp Gin Leu 
865 870 ~ 875 880 
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Glu Asp Glu Lys Ser Ala Leu Gin Thr Glu lie Ala Asn Leu Leu Lys 
885 890 895 

Glu Lys Glu Lys Leu Glu Phe lie Leu Ala Ala His 
900 905 

<210> 65 
<211> 2631 
<212> DNA 

<213> Clostridium botulinum 
<400> 65 



atggaattcg 


ttaacaaaca 


gttcaactac 


aaagacccgg 


ttaacggtgt 


tgacatcgct 


60 


tacatcaaaa 


tcccgaacgc 


tggtcagatg 


cagccggtta 


aagctttcaa 


aatccacaac 


120 


aaaatctggg 


ttatcccgga 


acgtgacacc 


ttcaccaacc 


cggaagaagg 


tgacctgaac 


180 


ccgccgccgg 


aagctaaaca 


ggttccggtt 


tcttactacg 


actctaccta 


cctgtctacc 


240 


gacaacgaaa 


aagacaacta 


cctgaaaggt 


gttaccaaac 


tgttcgaacg 


tatctactct 


300 


accgacctgg 


gtcgtatgct 


gctgacctct 


atcgttcgtg 


gtatcccgtt 


ctggggtggt 


360 


tctaccatcg 


acaccgaact 


gaaagttatc 


gacaccaact 


gcatcaacgt 


tatccagccg 


420 


gacggttctt 


accgttctga 


agaactgaac 


ctggttatca 


tcggtccgtc 


tgctgacatc 


480 


atccagttcg 


aatgcaaatc 


tttcggtcac 


gaagttctga 


acctgacccg 


taacggttac 


540 


ggttctaccc 


agtacatccg 


tttctctccg 


gacttcacct 


tcggtttcga 


agaatctctg 


600 


gaagttgaca 


ccaacccgct 


gctgggtgct 


ggtaaattcg 


ctaccgaccc 


ggctgttacc 


660 


ctggctcacg 


aactgatcca 


cgctggtcac 


cgtctgtacg 


gtatcgctat 


caacccgaac 


720 


cgtgttttca 


aagttaacac 


caacgcttac 


tacgaaatgt 


ctggtctgga 


agtttctttc 


780 


gaagaactgc 


gtaccttcgg 


tggtcacgac 


gctaaattca 


tcgactctct 


gcaggaaaac 


840 


gaattccgtc 


tgtactacta 


caacaaattc 


aaagacatcg 


cttctaccct 


gaacaaagct 


900 


aaatctatcg 


ttggtaccac 


cgcttctctg 


cagtacatga 


aaaacgtttt 


caaagaaaaa 


960 


tacctgctgt 


ctgaagacac 


ctctggtaaa 


ttctctgttg 


acaaactgaa 


attcgacaaa 


1020 


ctgtacaaaa 


tgctgaccga 


aatctacacc 


gaagacaact 


tcgttaaatt 


cttcaaagtt 


1080 


ctgaaccgta 


aaacctacct 


gaacttcgac 


aaagctgttt 


tcaaaatcaa 


catcgttccg 


1140 


aaagttaact 


acaccatcta 


cgacggtttc 


aacctgcgta 


acaccaacct 


ggctgctaac 


1200 


ttcaacggtc 


agaacaccga 


aatcaacaac 


atgaacttca 


ccaaactgaa 


aaacttcacc 


1260 


ggtctgttcg 


aattctacaa 


actgctgtgc 


gttcgtggta 


tcatcacctc 


taaaaccaaa 


1320 


tctctggacg 


acgacgacaa 


aggttacaac 


aaagctctga 


acgacctgtg 


catcaaagtt 


1380 


aacaactggg 


acctgttctt 


ctctccgtct 


gaagacaact 


tcaccaacga 


cctgaacaaa 


1440 


ggtgaagaaa 


tcacctctga 


caccaacatc 


gaagctgctg 


aagaaaacat 


ctctctggac 


1500 


ctgatccagc 


agtactacct 


gaccttcaac 


ttcgacaacg 


aaccggaaaa 


catctctatc 


1560 
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gaaaacctgt 


cttctgacat 


catcggtcag 


ctggaactga 


tgccgaacat 


cgaacgtttc 


1620 


ccgaacggta 


aaaaatacga 


actggacaaa 


tacaccatgt 


tccactacct 


gcgtgctcag 


1680 


gaattcgaac 


acggtaaatc 


tcgtatcgct 


ctgaccaact 


ctgttaacga 


agctctgctg 


1740 


aacccgtctc 


gtgtttacac 


cttcttctct 


tctgactacg 


ttaaaaaagt 


taacaaagct 


1800 


accgaagctg 


ctatgttcct 


gggttgggtt 


gaacagctgg 


tttacgactt 


caccgacgaa 


1860 


acctctgaag 


tttctaccac 


cgacaaaatc 


gctgacatca 


ccatcatcat 


cccgtacatc 


1920 


ggtccggctc 


tgaacatcgg 


taacatgctg 


tacaaagacg 


acttcgttgg 


tgctctgatc 


1980 


ttctctggtg 


ctgttatcct 


gctggaattc 


atcccggaaa 


tcgctatccc 


ggttctgggt 


2040 


accttcgctc 


tggtttctta 


catcgctaac 


aaagttctga 


ccgttcagac 


catcgacaac 


2100 


gctctgtcta 


aacgtaacga 


aaaatgggac 


gaagtttaca 


aatacatcgt 


taccaactgg 


2160 


ctggctaaag 


ttaacaccca 


gatcgacct.g 


atccgtaaaa 


aaatgaaaga 


agctctggaa 


2220 


aaccaggctg 


aagctaccaa 


agctatcatc 


aactaccagt 


acaaccagta 


caccgaagaa 


2280 


gaaaaaaaca 


acatcaactt 


caacatcgac 


gacctgtctt 


ctaaactgaa 


cgaatctatc 


2340 


aacaaagcta 


tgatcaacat 


caacaaattc 


ctgaaccagt 


gctctgtttc 


ttacctgatg 


2400 


aactctatga 


tcccgtacgg 


tgttaaacgt 


ctggaagact 


tcgacgcttc 


tctgaaagac 


2460 


gctctgctga 


aatacatcta 


cgacaaccgt 


ggtaccctga 


tcggtcaggt 


tgaccgtctg 


2520 


aaagacaaag 


ttaacaacac 


cctgtctacc 


gacatcccgt 


tccagctgtc 


taaatacgtt 


2580 


gacaaccagc 


gtctgctgtc 


taccgaagaa 


gaagaagaag 


aagaagaatg 


a 


2631 



<210> 66 

<211> 876 

<212> PRT 

<213> Clostridium botulinum 

<400> 66 

Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1 5 10 15 



Val Asp lie Ala Tyr lie Lys He Pro Asn Ala Gly Gin Met Gin Pro 

20 25 30 

Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro Glu Arg 
35 40 45 



Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 

Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 



Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 .95 



WO 2004/024909 



- 199- 



PCT/GB2003/003824 



Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser lie Val 
100 105 110 

Arg Gly lie Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 

Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 135 140 

Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 

He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 

Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 

Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 

Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 ^ 285 

Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 300 

Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr Glu Asp 
340 345 350 



Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
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355 360 365 



Phe Asp Lys Ala Val Phe Lys lie Asn lie Val Pro Lys Val Asn Tyr 
370 375 380 



Thr lie Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 " 390 395 400 



Phe Asn Gly Gin Asn Thr Glu lie Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 



Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 



Gly lie lie Thr Ser Lys Thr Lys Ser Leu Asp Asp Asp Asp Lys Gly 
435 ~ 440 445 



Tyr Asn Lys Ala Leu Asn Asp Leu Cys lie Lys Val Asn Asn Trp Asp 
450 * 455 460 



Leu Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys 
465 470 475 480 



Gly Glu Glu lie Thr Ser Asp Thr Asn lie Glu Ala Ala Glu Glu Asn 
485 490 495 



lie Ser Leu Asp Leu lie Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp 
500 505 510 



Asn Glu Pro Glu Asn lie Ser lie Glu Asn Leu Ser Ser Asp lie lie 
515 520 525 



Gly Gin Leu Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys 
530 535 540 



Lys Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin 
545 550 555 560 



Glu Phe Glu His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn 
565 570 575 



Glu Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp 

580 585 590 

Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly 
595 600 605 



Trp Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val 
610 615 ^ 620 
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Ser Thr Thr Asp Lys lie Ala Asp lie Thr He He He Pro Tyr He 

625 630 635 640 

Gly Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val 
645 650 " 655 

Gly Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro 
660 665 670 

Glu He Ala He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He 
675 680 685 

Ala Asn Lys Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys 
690 695 " 700 

Arg Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr lie Val Thr Ar.r Tm 
705 710 " ^ 715 ~ 720 

Leu Ala Lys Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys 
725 730 ~ 735 

Glu Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr 
740 745 750 

Gin Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn 
755 760 765 

lie Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met 
770 775 780 

He Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met 
785 790 " 795 ~ 800 

Asn Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala 
805 810 815 

Ser Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr 
820 825 * 830 

Leu lie Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu 
835 840 845 

Ser Thr Asp He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg 
850 855 ~ 860 

Leu Leu Ser Thr Glu Glu Glu Glu Glu Glu Glu Glu 
865 870 875 



<210> 67 
<211> 2850 
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<212> DNA 

<213> Clostridium botulinum 
<400> 67 



atggaattcg 


ttaacaaaca 


gttcaactac 


aaagacccgg 


ttaacggtgt 


tgacatcgct 


60 


tacatcaaaa 


tcccgaacgc 


tggtcagatg 


cagccggtta 


aagctttcaa 


aatccacaac 


120 


aaaatctggg 


ttatcccgga 


acgtgacacc 


ttcaccaacc 


cggaagaagg 


tgacctgaac 


180 


ccgccgccgg 


aagctaaaca 


ggttccggtt 


tcttactacg 


actctaccta 


cctgtctacc 


240 


gacaacgaaa 


aagacaacta 


cctgaaaggt 


gttaccaaac 


tgttcgaacg 


tatctactct 


300 


accgacctgg 


gtcgtatgct 


gctgacctct 


atcgttcgtg 


gtatcccgtt 


ctggggtggt 


360 


tctaccatcg 


acaccgaact 


gaaagttatc 


gacaccaact 


gcatcaacgt 


tatccagccg 


420 


gacggttctt 


accgttctga 


agaactgaac 


ctggttatca 


tcggtccgtc 


tgctgacatc 


480 


atccagttcg 


aatgcaaatc 


tttcggtcac 


gaagttctga 


acctgacccg 


taacggttac 


540 


ggttctaccc 


agtacatccg 


tttctctccg 


gacttcacct 


tcggtttcga 


agaatctctg 


600 


gaagttgaca 


ccaacccgct 


gctgggtgct 


ggtaaattcg 


ctaccgaccc 


ggctgttacc 


660 


ctggctcacg 


aactgatcca 


cgctggtcac 


cgtctgtacg 


gtatcgctat 


caacccgaac 


720 


cgtgttttca 


aagttaacac 


caacgcttac 


tacgaaatgt 


ctggtctgga 


agtttctttc 


780 


gaagaactgc 


gtaccttcgg 


tggtcacgac 


gctaaattca 


tcgactctct 


gcaggaaaac 


840 


gaattccgtc 


tgtactacta 


caacaaattc 


aaagacatcg 


cttctaccct 


gaacaaagct 


900 


aaatctatcg 


ttggtaccac 


cgcttctctg 


cagtacatga 


aaaacgtttt 


caaagaaaaa 


960 


tacctgctgt 


ctgaagacac 


ctctggtaaa 


ttctctgttg 


acaaactgaa 


attcgacaaa 


1020 


ctgtacaaaa 


tgctgaccga 


aatctacacc 


gaagacaact 


tcgttaaatt 


cttcaaagtt 


1080 


ctgaaccgta 


aaacctacct 


gaacttcgac 


aaagctgttt 


tcaaaatcaa 


catcgttccg 


1140 


aaagttaact 


acaccatcta 


cgacggtttc 


aacctgcgta 


acaccaacct 


ggctgctaac 


1200 


ttcaacggtc 


agaacaccga 


aatcaacaac 


atgaacttca 


ccaaactgaa 


aaacttcacc 


1260 


ggtctgttcg 


aattctacaa 


actgctgtgc 


gttcgtggta 


tcatcacctc 


taaaaccaaa 


1320 


tctctggacg 


acgacgacaa 


aggttacaac 


aaagctctga 


acgacctgtg 


catcaaagtt 


1380 


aacaactggg 


acctgttctt 


ctctccgtct 


gaagacaact 


tcaccaacga 


cctgaacaaa 


1440 


qgtgaagaaa 


tcacctctga 


caccaacatc 


gaagctgctg 


aagaaaacat 


ctctctggac 


1500 


ctgatccagc 


agtactacct 


gaccttcaac 


ttcgacaacg 


aaccggaaaa 


catctctatc 


1560 


gaaaacctgt 


cttctgacat 


catcggtcag 


ct 9gaactga 


tgccgaacat 


cgaacgtttc 


1620 


ccgaacggta 


aaaaatacga 


actggacaaa 


tacaccatgt 


tccactacct 


gcgtgctcag 


1680 


gaattcgaac 


acggtaaatc 


tcgtatcgct 


ctgaccaact 


ctgttaacga 


agctctgctg 


1740 


aacccgtctc 


gtgtttacac 


cttcttctct 


tctgactacg 


ttaaaaaagt 


taacaaagct 


1800 


accgaagctg 


ctatgttcct 


gggttgggtt 


gaacagctgg 


tttacgactt 


caccgacgaa 


1860 
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acctctgaag 


tttctaccac 


cgacaaaatc 


gctgacatca 


ccatcatcat 


cccgtacatc 


1920 


ggtccggctc 


tgaacatcgg 


taacatgctg 


tacaaagacg 


acttcgttgg 


tgctctgatc 


1980 


ttctctggtg 


ctgttatcct 


gctggaattc 


atcccggaaa 


tcgctatccc 


ggttctgggt 


2040 


accttcgctc 


tggtttctta 


catcgctaac 


aaagttctga 


ccgttcagac 


catcgacaac 


2100 


gctctgtcta 


aacgtaacga 


aaaatgggac 


gaagtttaca 


aatacatcgt 


taccaactgg 


2160 


ctggctaaag 


ttaacaccca 


gatcgacctg 


atccgtaaaa aaatgaaaga 


agctctggaa 


2220 


aaccaggctg 


aagctaccaa 


agctatcatc 


aactaccagt 


acaaccagta 


caccgaagaa 


2280 


gaaaaaaaca 


acatcaactt 


caacatcgac 


gacctgtctt 


ctaaactgaa 


cgaatctatc 


2340 


aacaaagcta 


tgatcaacat 


caacaaattc 


ctgaaccagt 


gctctgtttc 


ttacctgatg 


2400 


aactctatga 


tcccgtacgg 


tgttaaacgt 


ctggaagact 


tcgacgcttc 


tctgaaagac 


2460 


gctctgctga 


aatacatcta 


cgacaaccgt 


ggtaccctga tcggtcaggt 


tgaccgtctg 


2520 


aaagacaaag 


ttaacaacac 


cctgtctacc 


gacatcccgt 


tccagctgtc 


taaatacgtt 


2580 


gacaaccagc 


gtctgctgtc 


tacctgcatc 


tctggtgact 


ctctgatctc 


tctggcttct 


2640 


accggtaaac 


gtgtttctat 


caaagacctg 


ctggacgaaa 


aagacttcga 


aatctgggct 


2700 


atcaacgaac 


agaccatgaa 


actggaatct 


gctaaagttt 


ctcgtgtttt 


ctgcaccggt 


2760 


aaaaaactgg 


tttacatcct 


gaaaacccgt 


ctgggtcgta ccatcaaagc 


taccgctaac 


2820 


caccgtttcc 


tgaccatcga 


cggttggtga 








2850 



<210> 68 
<211> 949 
<212> PRT 

<213> Clostridium botulinum 
<400> 68 

Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
15 10 15 

Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 

Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro Glu Arg 
35 40 45 

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 ~~ 60 

Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 



Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 " 95 
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Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 
100 ** 105 110 



Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 



Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 135 140 



Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 

145 150 155 ~ 160 

He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 

165 * 170 175 



Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 



Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 



Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 

210 215 ^ 220 

Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 

225 230 235 240 



Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 



Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 " 270 

Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 



Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 300 



Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 



Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 *" 335 



Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr Glu Asp 

340 345 350 

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 " 365 
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Phe Asp Lys Ala Val Phe Lys lie Asn lie Val Pro Lys Val Asn Tyr 
370 375 380 



Thr lie Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 



Phe Asn Gly Gin Asn Thr Glu lie Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 



Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 



Gly lie lie Thr Ser Lys Thr Lys Ser Leu Asp Asp Asp Asp Lys Gly 
435 440 445 



Tyr Asn Lys Ala Leu Asn Asp Leu Cys lie Lys Val Asn Asn Trp Asp 
450 455 460 

Leu Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys 

465 470 475 480 



Gly Glu Glu lie Thr Ser Asp Thr Asn lie Glu Ala Ala Glu Glu Asn 
485 * 490 495 



lie Ser Leu Asp Leu lie Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp 
500 505 510 



Asn Glu Pro Glu Asn lie Ser lie Glu Asn Leu Ser Ser Asp lie lie 
515 520 525 



Gly Gin Leu Glu Leu Met Pro Asn lie Glu Arg Phe Pro Asn Gly Lys 
530 535 540 



Lys Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin 
545 550 555 560 



Glu Phe Glu His Gly Lys Ser Arg lie Ala Leu Thr Asn Ser Val Asn 
565 570 575 

Glu Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp 
580 585 590 

Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly 
595 600 605 

Trp Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val 
610 615 620 



Ser Thr Thr Asp Lys lie Ala Asp lie Thr He He lie Pro Tyr He 
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625 630 635 640 



Gly Pro Ala Leu Asn lie Gly Asn Met Leu Tyr Lys Asp Asp Phe Val 
645 650 ~ 655 



Gly Ala Leu lie Phe Ser Gly Ala Val lie Leu Leu Glu Phe He Pro 
660 665 670 



Glu He Ala He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He 
675 680 685 



Ala Asn Lys Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys 
690 695 700 



Arg Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp 
705 710 715 720 



Leu Ala Lys Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys 

725 730 735 

Glu Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr 

740 745 750 



Gin Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn 
755 760 765 



He Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met 
770 . . 775 780 



He Asn He Asn ILys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met 
785 790 795 800 



Asn Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala 
805 810 815 



Ser Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr 
820 825 " 830 



Leu He Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu 
835 840 845 



Ser Thr Asp He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg 
850 855 860 



Leu Leu Ser Thr Cys He Ser Gly Asp Ser Leu He Ser Leu Ala Ser 
865 870 875 880 



Thr Gly Lys Arg Val Ser He Lys Asp Leu Leu Asp Glu Lys Asp Phe 
885 890 895 
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Glu He Trp Ala He Asn Glu Gin Thr Met Lys Leu Glu Ser Ala Lys 
900 905 910 

Val Ser Arg Val Phe Cys Thr Gly Lys Lys Leu Val Tyr He Leu Lys 
915 920 ~ ~ 925 

Thr Arg Leu Gly Arg Thr He Lys Ala Thr Ala Asn His Arg Phe Leu 
. 930 935 940 

Thr He Asp Gly Trp 
945 

<210> 69 
<211> 1385 
<212> DNA 

<213> Clostridium botulinum 



<400> 69 
ggatccatgg 


agttcgttaa 


caaacagttc 


aactataaag 


acccagttaa 


cggtgttgac 


60 


attgcttaca 


tcaaaatccc 


gaacgctggc 


cagatgcagc 


cggtaaaggc 


attcaaaatc 


120 


cacaacaaaa 


tctgggttat 


cccggaacgt 


gataccttta 


ctaacccgga 


agaaggtgac 


180 


ctgaacccgc 


caccggaagc 


gaaacaggtg 


ccggtatctt 


actatgactc 


cacctacctg 


240 


tctaccgata 


acgaaaagga 


caactacctg 


aaaggtgtta 


ctaaactgtt 


cgagcgtatt 


300 


tactccaccg 


acctgggccg 


tatgctgctg 


actagcatcg 


ttcgcggtat 


cccgttctgg 


360 


ggcggttcta 


ccatcgatac 


cgaactgaaa 


gtaatcgaca 


ctaactgcat 


caacgttatt 


420 


cagccggacg 


gttcctatcg 


ttccgaagaa 


ctgaacctgg 


tgatcatcgg 


cccgtctgct 


480 


gatatcatcc 


agttcgagtg 


taagagcttt 


ggtcacgaag 


ttctgaacct 


cacccgtaac 


540 


ggctacggtt 


ccactcagta 


catccgtttc 


tctccggact 


tcaccttcgg 


ttttgaagaa 


600 


tccctggaag 


tagacacgaa 


cccactgctg 


ggcgctggta 


aattcgcaac 


tgatcctgcg 


660 


gttaccctgg 


ctcacgaact 


gattcatgca 


ggccaccgcc 


tgtacggtat 


cgccatcaat 


720 


ccgaaccgtg 


tcttcaaagt 


taacaccaac 


gcgtattacg 


agatgtccgg 


tctggaagta 


780 


agcttcgaag 


aactgcgtac 


ttttggcggt 


cacgacgcta 


aattcatcga 


ctctctgcaa 


840 


gaaaacgagt 


tccgtctgta 


ctactataac 


aagttcaaag 


atatcgcatc 


caccctgaac 


900 


aaagcgaaat 


ccatcgtggg 


taccactgct 


tctctgcagt 


acatgaagaa 


cgtttttaaa 


960 


gaaaaatacc 


tgctcagcga 


agacacctcc 


ggcaaattct 


ctgtagacaa 


gttgaaattc 


1020 


gataaacttt 


acaaaatgct 


gactgaaatt 


tacaccgaag acaacttcgt 


taagttcttt 


1080 


aaagttctga 


accgcaaaac 


ctatctgaac 


ttcgacaagg 


cagtattcaa 


aatcaacatc 


1140 


gtgccgaaag 


ttaactacac 


tatctacgat 


ggtttcaacc 


tgcgtaacac 


caacctggct 


1200 


gctaatttta 


acggccagaa 


cacggaaatc 


aacaacatga 


acttcacaaa 


actgaaaaac 


1260 


ttcactggtc 


tgttcgagtt 


ttacaagctg 


ctgtgcgtac 


gtggcatcat 


tacctccaaa 


1320 
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actaaatctc tggatgacga tgacaaaggt tataacaaag cgctgaacga cctctgtggg 1380 
tcgac 1385 

<210> 70 

<211> 457 

<212> PRT 

<213> Clostridium botulinum 

<400> 70 

Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1 5 10 15 

Val Asp lie Ala Tyr lie Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 

Val Lys Ala Phe Lys He His Asn Lys He Trp Val lie Pro Glu Arg 
35 40 ~ 45 

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 

Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 " 80 

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 

Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 
100 105 110 

Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 

Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 ' 135 140 

Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 ~ 160 

He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 

Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 



Gly Ala Gly Lys Phe Ala 
210 



Thr Asp 
215 



Pro Ala Val Thr Leu Ala His Glu 
220 
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Leu lie His Ala t31y His Arg Leu Tyr Gly lie Ala lie Asn Pro Asn 
225 230 235 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 

Phe lie Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 



Lys Phe Lys Asp lie Ala Ser Thr Leu Asn Lys Ala Lys Ser lie Val 
290 295 300 

Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 " 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu lie Tyr Thr Glu Asp 
340 345 350 



Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 " 365 

Phe Asp Lys Ala Val Phe Lys lie Asn lie Val Pro Lys Val Asn Tyr 
370 375 380 

Thr lie Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 

Phe Asn Gly Gin Asn Thr Glu lie Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 



Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 



Gly lie lie Thr Ser Lys Thr Lys Ser Leu Asp Asp Asp Asp Lys Gly 
435 440 445 



Tyr Asn Lys Ala Leu Asn Asp Leu Cys 
450 455 



<210> 71 

<211> 1376 

<212> DNA 

<213> Clostridium botulinum 
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<400> 71 
ggatccatgg 


agttcgttaa 


caaacagttc 


aactataaag 


acccagttaa 


cggtgttgac 


60 


attgcttaca 


tcaaaatccc 


gaacgctggc 


cagatgcagc 


cggtaaaggc 


attcaaaatc 


120 


cacaacaaaa 


tctgggttat 


cccggaacgt 


gataccttta 


ctaacccgga 


agaaggtgac 


180 


ctgaacccgc 


caccggaagc 


gaaacaggtg 


ccggtatctt 


actatgactc 


cacctacctg 


240 


tctaccgata 


acgaaaagga 


caactacctg 


aaaggtgtta 


ctaaactgtt 


cgagcgtatt 


300 


tactccaccg 


acctgggccg 


tatgctgctg 


actagcatcg 


ttcgcggtat 


cccgttctgg 


360 


ggcggttcta 


ccatcgatac 


cgaactgaaa 


gtaatcgaca 


ctaactgcat 


caacgttatt 


420 


cagccggacg 


gttcctatcg 


ttccgaagaa 


ctgaacctgg 


tgatcatcgg 


cccgtctgct 


480 


gatatcatcc 


agttcgagtg 


taagagcttt 


ggtcacgaag 


ttctgaacct 


cacccgtaac 


540 


ggctacggtt 


ccactcagta 


catccgtttc 


tctccggact 


tcaccttcgg 


ttttgaagaa 


600 


tccctggaag 


tagacacgaa 


cccactgctg 


ggcgctggta 


aattcgcaac 


tgatcctgcg 


660 


gttaccctgg 


ctcacgaact 


gattcatgca 


ggccaccgcc 


tgtacggtat 


cgccatcaat 


720 


ccgaaccgtg 


tcttcaaagt 


taacaccaac 


gcgtattacg 


agatgtccgg 


tctggaagta 


780 


agcttcgaag 


aactgcgtac 


ttttggcggt 


cacgacgcta 


aattcatcga 


ctctctgcaa 


840 


gaaaacgagt 


tccgtctgta 


ctactataac 


aagttcaaag 


atatcgcatc 


caccctgaac 


900 


aaagcgaaat 


ccatcgtggg 


taccactgct 


tctctgcagt 


acatgaagaa 


cgtttttaaa 


960 


gaaaaatacc 


tgctcagcga 


agacacctcc 


ggcaaattct 


ctgtagacaa 


gttgaaattc 


1020 


gataaacttt 


acaaaatgct 


gactgaaatt 


tacaccgaag 


acaacttcgt 


taagttcttt 


1080 


aaagttctga 


accgcaaaac 


ctatctgaac 


ttcgacaagg 


cagtattcaa 


aatcaacatc 


1140 


gtgccgaaag 


ttaactacac 


tatctacgat 


ggtttcaacc 


tgcgtaacac 


caacctggct 


1200 


gctaatttta 


acggccagaa 


cacggaaatc 


aacaacatga 


acttcacaaa 


actgaaaaac 


1260 


ttcactggtc 


tgttcgagtt 


ttacaagctg 


ctgtgcgtac 


gtggcatcat 


tacctccaaa 


1320 


actaaatctc 


tgatagaagg 


tagaaacaaa 


gcgctgaacg 


acctctgtgg 


gtcgac 


1376 



<210> 72 
<211> 454 
<212> PRT 

<213> Clostridium botulinum 
<400> 72 

Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
15 10 15 

Val Asp lie Ala Tyr lie Lys lie Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 



Val Lys Ala Phe Lys lie His Asn Lys He Trp Val lie Pro Glu Arg 
35 40 45 
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Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 



Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 



Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 



Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 
100 105 110 



Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 

Val He Asp Thr Asn Gys He Asn Val He Gin Pro ksp Gly Ser Tyr 
130 135 140 



Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 



He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 



Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 



Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 



Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 



Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 



Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 



Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 



Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 



Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 300 



Gly. Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 
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Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 * 330 335 



Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu lie Tyr Thr Glu Asp 
340 345 350 



Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 



Phe Asp Lys Ala Val Phe Lys lie Asn lie Val Pro Lys Val Asn Tyr 
370 375 380 

Thr lie Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 



Phe Asn Gly Gin Asn Thr Glu lie Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 



Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 



Gly lie lie Thr Ser Lys Thr Lys Ser Leu lie Glu Gly Arg Asn Lys 
435 ~ 440 445 



Ala Leu Asn Asp Leu Cys 
450 



<210> 73 

<211> 1376 

<212> DNA 

<213> Clostridium botulinum 

<400> 73 



ggatccatgg 


agttcgttaa 


caaacagttc 


aactataaag 


acccagttaa 


cggtgttgac 


60 


attgcttaca 


tcaaaatccc 


gaacgctggc 


cagatgcagc 


cggtaaaggc 


attcaaaatc 


120 


cacaacaaaa 


tctgggttat 


cccggaacgt 


gataccttta 


ctaacccgga 


agaaggtgac 


180 


ctgaacccgc 


caccggaagc 


gaaacaggtg 


ccggtatctt 


actatgactc 


cacctacctg 


240 


tctaccgata 


acgaaaagga 


caactacctg 


aaaggtgtta 


ctaaactgtt 


cgagcgtatt 


300 


tactccaccg 


acctgggccg 


tatgctgctg 


actagcatcg 


ttcgcggtat 


cccgttctgg 


360 


ggcggttcta 


ccatcgatac cgaactgaaa 


gtaatcgaca 


ctaactgcat 


caacgttatt 


420 


cagccggacg 


gttcctatcg ttccgaagaa 


ctgaacctgg 


tgatcatcgg 


cccgtctgct 


480 


gatatcatcc 


agttcgagtg taagagcttt 


ggtcacgaag 


ttctgaacct 


cacccgtaac 


540 


ggctacggtt 


ccactcagta 


catccgtttc 


tctccggact 


tcaccttcgg 


ttttgaagaa 


600 


tccctggaag 


tagacacgaa 


cccactgctg 


ggcgctggta 


aattcgcaac 


tgatcctgcg 


660 


gttaccctgg 


ctcacgaact 


gattcatgca 


ggccaccgcc 


tgtacggtat 


cgccatcaat % 


. 720 
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ccgaaccgtg tcttcaaagt taacaccaac gcgtattacg agatgtccgg tctggaagta 780 

agcttcgaag aactgcgtac ttttggcggt cacgacgcta aattcatcga ctctctgcaa 840 

gaaaacgagt tccgtctgta ctactataac aagttcaaag atatcgcatc caccctgaac 900 

aaagcgaaat ccatcgtggg taccactgct tctctgcagt acatgaagaa cgtttttaaa 960 

gaaaaatacc tgctcagcga agacacctcc ggcaaattct ctgtagacaa gttgaaattc 1020 

gataaacttt acaaaatgct gactgaaatt tacaccgaag acaacttcgt taagttcttt 1080 

aaagttctga accgcaaaac ctatctgaac ttcgacaagg cagtattcaa aatcaacatc 1140 

gtgccgaaag ttaactacac tatctacgat ggtttcaacc tgcgtaacac caacctggct 1200 

gctaatttta acggccagaa cacggaaatc aacaacatga acttcacaaa actgaaaaac 1260 

ttcactggtc tgttcgagtt ttacaagctg ctgtgcgtac gtggcatcat tacctccaaa 1320 

actaaatctc tggacaaagg ttataacaaa gcgctgaacg acctctgtgg gtcgac 1376 

<210> 74 

<211> 454 

<212> PRT 

<213> Clostridium botulinum 

<400> 74 

Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1 5 10 ~ 15 

Val Asp lie Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 

Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro Glu Arg 
35 40 45 

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 

Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 " 80 

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 

Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 
100 105 110 

Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 



Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 135 140 
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Arg Ser Glu Glu Leu Asn Leu Val He lie Gly Pro Ser Ala Asp He 
145 150 155 160 

He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 

Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 

Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 

Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

Lys Phe Lys Asp Tie Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 300 

Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 . 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr Glu Asp 
340 345 350 

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 

Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val Asn Tyr 
370 375 380 

Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 



Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 
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Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 

Gly lie lie Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
435 440 445 

Ala. Leu Asn Asp Leu Cys 
450 

<210> 75 

<211> 1376 

<212> DNA 

<213> Clostridium botulinum 



<400> 75 



ggatccatgg 


agttcgttaa 


caaacagttc 


aactataaag 


acccagttaa 


cggtgttgac 


60 


attgcttaca 


tcaaaatccc 


gaacgctggc 


cagatgcagc 


cggtaaaggc 


attcaaaatc 


120 


cacaacaaaa 


tctgggttat 


cccggaacgt 


gataccttta 


ctaacccgga 


agaaggtgac 


180 


ctgaacccgc 


caccggaagc 


gaaacaggtg 


ccggtatctt 


actatgactc 


cacctacctg 


240 


fcctaccgata 


acgaaaagga 


caactacctg 


aaaggtgtta 


ctaaactgtt 


cgagcgtatt- 


300 


tactccaccg 


acctgggccg 


tatgctgctg 


actagcatcg 


ttcgcggtat 


cccgttctgg 


360 


ggcggttcta 


ccatcgatac 


cgaactgaaa 


gtaatcgaca 


ctaactgcat 


caacgttatt 


420 


cagccggacg 


gttcctatcg 


ttccgaagaa 


ctgaacctgg 


tgatcatcgg 


cccgtctgct 


4 80 


gatatcatcc 


agttcgagtg 


taagagcttt 


ggtcacgaag 


ttctgaacct 


cacccgtaac 


540 


ggctacggtt 


ccactcagta 


catccgtttc 


tctccggact 


tcaccttcgg 


ttttgaagaa 


600 


tccctggaag 


tagacacgaa 


cccactgctg 


ggcgctggta 


aattcgcaac 


tgatcctgcg 


660 


gttaccctgg 


ctcacgaact 


gattcatgca 


ggccaccgcc 


tgtacggtat 


cgccatcaat 


720 


ccgaaccgtg 


tcttcaaagt 


taacaccaac 


gcgtattacg 


agatgtccgg 


tctggaagta 


780 


agcttcgaag 


aactgcgtac 


ttttggcggt 


cacgacgcta 


aattcatcga 


ctctctgcaa 


840 


gaaaacgagt 


tccgtctgta 


ctactataac 


aagttcaaag 


atatcgcatc 


caccctgaac 


900 


aaagcgaaat 


ccatcgtggg 


taccactgct 


tctctgcagt 


acatgaagaa 


cgtttttaaa 


960 


gaaaaatacc 


tgctcagcga 


agacacctcc 


ggcaaattct 


ctgtagacaa 


gttgaaattc 


1020 


gataaacttt 


acaaaatgct 


gactgaaatt 


tacaccgaag 


acaacttcgt 


taagttcttt 


1080 


aaagttctga 


accgcaaaac 


ctatctgaac 


ttcgacaagg 


cagtattcaa 


aatcaacatc 


1140 


gtgccgaaag 


ttaactacac 


tatctacgat 


ggtttcaacc 


tgcgtaacac 


caacctggct 


1200 


gctaatttta 


acggccagaa 


cacggaaatc 


aacaacatga 


acttcacaaa 


actgaaaaac 


1260 


ttcactggtc 


tgttcgagtt 


ttacaagctg 


ctgtgcgtac 


gtggcatcat 


tacctccaaa 


1320 


ttagaagttt 


tattccaagg 


acctaacaaa 


gcgctgaacg 


acctctgtgg 


gtcgac 


1376 
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<210> 76 

<211> 454 

<212> PRT 

<213> Clostridium botulinum 

<400> 76 

Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1 5 10 .15 



Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 * 25 30 



Val Lys Ala Phe Lys lie His Asn Lys He Trp Val He Pro Glu Arg 
35 AO 45 



Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 



Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 



Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 



Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 
100 105 110 



Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 



Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 135 140 



Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 



He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 



Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 



Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 



Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 



Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 
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Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 

260 265 270 

Phe lie Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 300 

Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 



Tyr Leu Leu Ser Glu .Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr Glu Asp 
340 345 350 

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 

Phe Asp Lys Ala Val Phe Lys lie Asn lie Val Pro Lys Val Asn Tyr 
370 375 380 

Thr lie Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 



Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 

Gly He He Thr Ser Lys Leu Glu Val Leu Phe Gin Gly Pro Asn Lys 
435 440 445 

Ala Leu Asn Asp Leu Cys 
450 



<210> 77 
<211> 1376 
<212> DNA 

<213> Clostridium botulinum 
<400> 77 

ggatccatgg agttcgttaa caaacagttc aactataaag acccagttaa cggtgttgac 60 



attgcttaca tcaaaatccc gaacgctggc cagatgcagc cggtaaaggc attcaaaatc 12 0 
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cacaacaaaa tctgggttat cccggaacgt gataccttta ctaacccgga agaaggtgac 180 

ctgaacccgc caccggaagc gaaacaggtg ccggtatctt actatgactc cacctacctg 240 

tctaccgata acgaaaagga caactacctg aaaggtgtta ctaaactgtt cgagcgtatt .300 

tactccaccg acctgggccg tatgctgctg actagcatcg ttcgcggtat cccgttctgg 360 

ggcggttcta ccatcgatac cgaactgaaa gtaatcgaca ctaactgcat caacgttatt 420 

cagccggacg gttcctatcg ttccgaagaa ctgaacctgg tgatcatcgg cccgtctgct 480 

gatatcatcc agttcgagtg taagagcttt ggtcacgaag ttctgaacct cacccgtaac 540 

ggctacggtt ccactcagta catccgtttc tctccggact tcaccttcgg ttttgaagaa 600 

tccctggaag tagacacgaa cccactgctg ggcgctggta aattcgcaac tgatcctgcg 660 

gttaccctgg ctcacgaact gattcatgca ggccaccgcc tgtacggtat cgccatcaat 720 

ccgaaccgtg tcttcaaagt taacaccaac gcgtattacg agatgtccgg tctggaagta 780 

agcttcgaag aactgcgtac ttttggcggt cacgacgcta aattcatcga ctctctgcaa 840 

gaaaacgagt tccgtctgta ctactataac aagttcaaag atatcgcatc caccctgaac 900 

aaagcgaaat ccatcgtggg taccactgct tctctgcagt acatgaagaa cgtttttaaa 960 

gaaaaatacc tgctcagcga agacacctcc ggcaaattct ctgtagacaa gttgaaattc 1020 

gataaacttt acaaaatgct gactgaaatt tacaccgaag acaacttcgt taagttcttt 1080 

aaagttctga accgcaaaac ctatctgaac ttcgacaagg cagtattcaa aatcaacatc 1140 

gtgccgaaag ttaactacac tatctacgat ggtttcaacc tgcgtaacac caacctggct 1200 

gctaatttta acggccagaa cacggaaatc aacaacatga acttcacaaa actgaaaaac 1260 

ttcactggtc tgttcgagtt ttacaagctg ctgtgcgtac gtggcatcat tacctccaaa 1320 

actaaattag taccaagagg aagtaacaaa gcgctgaacg acctctgtgg gtcgac 1376 

<210> 78 
<211> 454 
<212> PRT 

<213> Clostridium botulinum 
<400> 78 

Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 



Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 " 25 30 

Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro Glu Arg 



Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 

50 . * 55 60 



WO 2004/024909 PCT/GB2003/003824 

-219- 

Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 

65 70 - 75 * 80 

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 ~ 95 

Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser lie Val 
100 105 110 

Arg Gly lie Pro Phe Trp Gly Gly Ser Thr lie Asp Thr Glu Leu Lys 
115 120 125 

Val lie Asp Thr Asn Cys lie Asn Val lie Gin Pro Asp Gly Ser Tyr 
130 135 140 

Arg Ser Glu Glu Leu Asn Leu Val lie lie Gly Pro Ser Ale Asp lie - 
145 150 155 160 

lie Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 

Arg Asn Gly Tyr Gly Ser Thr Gin Tyr lie Arg Phe Ser Pro Asp Phe 
180 185 190 

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 " 205 

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 

Leu lie His Ala Gly His Arg Leu Tyr Gly lie Ala lie Asn Pro Asn 
225 230 235 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 

Phe lie Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 300 

Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 



Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 
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Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu lie Tyr Thr Glu Asp 
340 ^ * 345 350 



Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 



Phe Asp Lys Ala Val Phe Lys lie Asn lie Val Pro Lys Val Asn Tyr 
370 375 380 



Thr lie Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 



Phe Asn Gly Gin Asn Thr Glu lie Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 



Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 



Gly lie lie Thr Ser Lys Thr Lys Leu Val Pro Arg Gly Ser Asn Lys 
435 440 445 



Ala Leu Asn Asp Leu Cys 
450 



<210> 79 

<211> 2601 

<212> DNA 

<213> Clostridium, botulinum 

<400> 79 



atttcagaat 


tcggatccat 


gccggttacc 


atcaacaact 


tcaactacaa 


cgacccgatc 


60 


gacaacaaca 


acatcattat 


gatggaaccg 


ccgttcgcac 


gtggtaccgg 


acgttactac 


120 


aaggctttta 


agatcaccga 


ccgtatctgg 


atcatcccgg 


aacgttacac 


cttcggttac 


180 


aaacctgagg 


acttcaacaa 


gagtagcggg 


attttcaatc 


gtgacgtctg 


cgagtactat 


240 


cjatccagatt 


atctgaatac 


caacgataag 


aagaacatat 


tccttcagac 


tatgattaaa 


300 


ctcttcaacc 


gtatcaaaag 


caaaccgctc 


ggtgaaaaac 


tcctcgaaat 


gattatcaac 


360 


ggtatcccgt 


acctcggtga 


ccgtcgtgtc 


ccgcttgaag 


agttcaacac 


caacatcgca 


420 


agcgtcaccg 


tcaacaaact 


catcagcaac 


ccaggtgaag 


tcgaacgtaa 


aaaaggtatc 


480 


ttcgcaaacc 


tcatcatctt 


cggtccgggt 


ccggtcctca 


acgaaaacga 


aaccatcgac 


540 


atcggtatcc 


agaaccactt 


cgcaagccgt 


gaaggtttcg 


gtggtatcat 


gcagatgaaa 


600 


ttctgcccgg 


aatacgtcag 


tgtcttcaac 


aacgtccagg 


aaaacaaagg 


tgcaagcatc 


660 


ttcaaccgtc 


gtggttactt 


cagcgacccg 


gcactcatcc 


tcatgcatga 


actcatccac 


720 


gtcctccacg 


gtctctacgg 


tatcaaagtt 


gacgacctcc 


cgatcgtccc 


gaacgagaag 


780 


aaattcttca 


tgcagagcac 


cgacgcaatc 


caggctgagg 


aactctacac 


cttcggtggc 


840 
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caagacccaa 


gtatcataac 


cccgtccacc 


gacaaaagca 


tctacgacaa 


agtcctccag 


900 


aacttcaggg 


gtatcgtgga 


cagactcaac 


aaagtcctcg 


tctgcatcag 


cgacccgaac 


960 


atcaatatca 


acatatacaa 


gaacaagttc 


aaagacaagt 


acaaattcgt 


cgaggacagc 


1020 


gaaggcaaat 


acagcatcga 


cgtagaaagt 


ttcgacaagc 


tctacaaaag 


cctcatgttc 


1080 


ggtttcaccg 


aaaccaacat 


cgccgagaac 


tacaagatca 


agacaagggc 


aagttacttc 


1140 


agcgacagcc 


tcccgcctgt 


caaaatcaag 


aacctcttag 


acaacgagat 


ttacacaatt 


1200 


gaagagggct 


tcaacatcag 


tgacaaagac 


atggagaagg 


aatacagagg 


tcagaacaag 


1260 


gctatcaaca 


aacaggcata 


cgaggagatc 


agcaaagaac 


acctcgcagt 


ctacaagatc 


1320 


cagatgtgta 


aatctgacga 


cgacgacaaa 


gctcccggga 


tctgcatcga 


cgttgacaac 


1380 


gaagacctgt 


tcttcatcgc 


tgacaaaaac 


agcttcagtg 


acgacctgag 


caaaaacgaa 


1440 


cgtatcgaat 


acaacaccca 


gagcaactac 


atcgaaaacg 


acttcccgat 


caacgaactg 


1500 


atcctggaca 


ccgacctgat 


aagtaaaatc 


gaactgccta 


gggaaaacac 


cgaaagtctg 


1560 


accgacttca 


acgttgacgt 


tccggtttac 


gaaaaacagc 


cggctatcaa 


gaaaatcttc 


1620 


accgacgaaa 


acaccatctt 


ccagtacctg 


tacagccaga 


ccttcccgct 


ggacatccgt 


1680 


gacatcagtc 


tgaccagcag 


tttcgacgac 


gctctgctgt 


tcagcaacaa 


agtttacagt 


1740 


ttcttcagca 


tggactacat 


caaaaccgct 


aacaaagttg 


ttgaagcagg 


gctgttcgct 


1800 


ggttgggtta 


aacagatcgt 


taacgacttc 


gttatcgaag 


ctaacaaaag 


caacactatg 


1860 


gacaaaatcg 


ctgacatcag 


tctgatcgtt 


ccgtacatcg 


gtctggctct 


gaacgttggt 


1920 


aacgaaaccg 


ctaaaggtaa 


ctttgaaaac 


gctttcgaga 


tcgctggtgc 


aagcatcctg 


1980 


ctggagttca 


tcccggaact 


gctgatcccg 


gttgttggtg 


ctttcctgct 


ggaaagttac 


2040 


atcgacaaca 


aaaacaagat 


catcaaaacc 


atcgacaacg 


ctctgaccaa 


acgtaacgaa 


2100 


aaatggagtg 


atatgtacgg 


tctgatcgtt 


gctcagtggc 


tgagcaccgt 


caacacccag 


2160 


ttctacacca 


tcaaagaagg 


tatgtacaaa 


gctctgaact 


accaggctca 


ggctctggaa 


2220 


gagatcatca 


aataccgtta 


caacatctac 


agtgagaagg 


aaaagagtaa 


catcaacatc 


2280 


gacttcaacg 


acatcaacag 


caaactgaac 


gaaggtatca 


accaggctat 


cgacaacatc 


2340 


aacaacttca tcaacggttg 


cagtgttagc 


tacctgatga 


agaagatgat 


cccgctggct 


2400 


gttgaaaaac 


tgctggactt 


cgacaacacc 


ctgaaaaaga 


acctgctgaa 


ctacatcgac 


2460 


gaaaacaagc 


tgtacctgat 


cggtagtgct 


gaatacgaaa 


aaagtaaagt 


gaacaaatac 


2520 


ctgaagacca 


tcatgccgtt 


cgacctgagt 


atctacacca 


acgacaccat 


cctgatcgaa 


2580 


atgttcaaca 


aatacaacag 


c 








2601 



<210> 80 

<211> 867 

<212> PRT 

<213> Clostridium botulinum 
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<400> 80 

He Ser Glu Phe Gly Ser Met Pro Val Thr He Asn Asn Phe Asn Tyr 
15 10 15 

Asn Asp Pro He Asp Asn Asn Asn He He Met Met Glu Pro Pro Phe 
20 25 30 

Ala Arg Gly Thr Gly Arg Tyr Tyr Lys Ala Phe Lys He Thr Asp Arg 
35 40 45 

He Trp He He Pro Glu Arg Tyr Thr Phe Gly Tyr Lys Pro Glu Asp 
50 55 60 

Phe Asn Lys Ser Ser Gly He Phe Asn Arg Asp Val Cys Glu Tyr Tyr 
65 70 75 80 

Asp Pro Asp Tyr Leu Asn Thr Asn Asp Lys Lys Asn He Phe Leu Gin 
85 90 95 

Thr Met He Lys Leu Phe Asn Arg He Lys Ser Lys Pro Leu Gly Glu 
100 105 110 

Lys Leu Leu Glu Met He He Asn Gly He Pro Tyr Leu Gly Asp Arg 
115 120 125 



Arg Val Pro Leu Glu Glu Phe Asn Thr Asn He Ala Ser Val Thr Val 
130 135 140 

Asn Lys Leu He Ser Asn Pro Gly Glu Val Glu Arg Lys Lys Gly He 
145 150 155 160 

Phe Ala Asn Leu He He Phe Gly Pro Gly Pro Val Leu Asn Glu Asn 
165 170 175 

Glu Thr He Asp He Gly He Gin Asn His Phe Ala Ser Arg Glu Gly 
180 185 190 



Phe Gly Gly He Met Gin Met Lys Phe Cys Pro Glu Tyr Val Ser Val 

195 200 205 

Phe Asn Asn Val Gin Glu Asn Lys Gly Ala Ser He Phe Asn Arg Arg 

210 215 220 

Gly Tyr Phe Ser Asp Pro Ala Leu He Leu Met His Glu Leu He His 

225 230 235 240 



Val Leu His Gly Leu Tyr Gly He Lys Val Asp Asp Leu Pro He Val 
245 250 255. 
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Pro Asn Glu Lys Lys Phe Phe Met Gin Ser Thr Asp Ala lie Gin Ala 
260 265 270 

Glu Glu Leu Tyr Thr Phe Gly Gly Gin Asp Pro Ser lie lie Thr Pro 
275 280 * 285 

Ser Thr Asp Lys Ser lie Tyr Asp Lys Val Leu Gin Asn Phe Arg Gly 
290 295 300 

lie Val Asp Arg Leu Asn Lys Val Leu Val Cys He Ser Asp Pro Asn 
305 310 * 315 320 

He Asn He Asn He Tyr Lys Asn Lys Phe Lys Asp Lys Tyr Lys Phe 
325 330 * 335 

Val Glu Asp Ser Glu Gly Lys Tyr Ser He Asp Val Glu Ser Phe Asp 
340 " 345 350 

Lys Leu Tyr Lys Ser Leu Met Phe Gly Phe Thr Glu Thr Asn He Ala '• 
355 360 365 

Glu Asn Tyr Lys He Lys Thr Arg Ala Ser Tyr Phe Ser Asp Ser Leu 
370 375 380 

Pro Pro Val Lys He Lys Asn Leu Leu Asp Asn Glu He Tyr Thr He 
385 390 395 400 

Glu Glu Gly Phe Asn He Ser Asp Lys Asp Met Glu Lys Glu Tyr Arg 
405 410 415 

Gly Gin Asn Lys Ala He Asn Lys Gin Ala Tyr Glu Glu He Ser Lys 
420 425 430 

Glu His Leu Ala Val Tyr Lys He Gin Met Cys Lys Ser Asp Asp Asp 
435 440 445 

Asp Lys Ala Pro Gly He Cys He Asp Val Asp Asn Glu Asp Leu Phe 
450 455 460 

Phe He Ala Asp Lys Asn Ser Phe Ser Asp Asp Leu Ser Lys Asn Glu 
465 470 475 480 

Arg He Glu Tyr Asn Thr Gin Ser Asn Tyr He Glu Asn Asp Phe Pro 
485 490 495 

He Asn Glu Leu He Leu Asp Thr Asp Leu He Ser Lys He Glu Leu 
500 505 510 



Pro- Arg Glu Asn Thr Glu Ser Leu Thr Asp Phe Asn Val Asp Val Pro 
515 520 525 
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Val Tyr Glu Lys Gin Pro Ala lie Lys Lys He Phe Thr Asp Glu Asia 
530 535 540 



Thr He Phe Gin Tyr Leu Tyr Ser Gin Thr Phe Pro Leu Asp He Arg 
545 550 555 560 



Asp He Ser Leu Thr Ser Ser Phe Asp Asp Ala Leu Leu Phe Ser Asn 
565 570 575 



Lys Val Tyr Ser Phe Phe Ser Met Asp Tyr He Lys Thr Ala Asn Lys 
580 585 590 



Val Val Glu Ala Gly Leu Phe Ala Gly Trp Val Lys Gin He Val Asn 
595 600 605 



Asp Phe Val He Glu Ala Asn Lys Ser Asn Thr Met Asp Lys He Ala 
610 615 620 



Asp He Ser Leu He Val Pro Tyr He Gly Leu Ala Leu Asn Val Gly 
625 630 635 640 



Asn Glu Thr Ala Lys Gly Asn Phe Glu Asn Ala Phe Glu He Ala Gly 
645 650 655 



Ala Ser He Leu Leu Glu Phe He Pro Glu Leu Leu He Pro Val Val 
660 665 670 



Gly Ala Phe Leu Leu Glu Ser Tyr He Asp Asn Lys Asn Lys He He 
675 680 685 



Lys Thr He Asp Asn Ala Leu Thr Lys Arg Asn Glu Lys Trp Ser Asp 
690 695 700 



Met Tyr Gly Leu He Val Ala Gin Trp Leu Ser Thr Val Asn Thr Gin 
705 710 715 720 



Phe Tyr Thr He Lys Glu Gly Met Tyr Lys Ala Leu Asn Tyr Gin Ala 
725 730 735 



Gin Ala Leu Glu Glu He He Lys Tyr Arg Tyr Asn He Tyr Ser Glu 
740 745 "* 750 



Lys Glu Lys Ser Asn He Asn He Asp Phe Asn Asp He Asn Ser Lys 
755 760 765 



Leu Asn Glu Gly He Asn Gin Ala He Asp Asn He Asn Asn Phe He 
770 775 780 



Asn Gly Cys Ser Val Ser Tyr Leu Met Lys Lys 



Met 



He Pro Leu Ala 
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785 790 795 800 

Val Glu Lys Leu Leu Asp Phe Asp Asn Thr Leu Lys Lys Asn Leu Leu 
805 810 815 

Asn Tyr lie Asp Glu Asn Lys Leu Tyr Leu He Gly Ser Ala Glu Tyr 
820 825 . . 830 

Glu Lys Ser Lys Val Asn Lys Tyr Leu Lys Thr He Met Pro Phe Asp 
835 840 * 845 

Leu Ser He Tyr Thr Asn Asp Thr He Leu He Glu Met Phe Asn Lys 
850 855 860 

Tyr Asn Ser 
865 

<210> 81 
<211> 2628 
<212> DNA 

<213> Clostridium botulinum 



<400> 81 



atttcagaat 


tcggatccat 


gccggttacc 


atcaacaact 


tcaactacaa 


cgacccgatc 


60 


gacaacaaca 


acatcattat 


gatggaaccg ccgttcgcac gtggtaccgg 


acgttactac 


120 


aaggctttta 


agatcaccga 


ccgtatctgg 


atcatcccgg 


aacgttacac 


cttcggttac 


180 


aaacctgagg 


acttcaacaa 


gagtagcggg 


attttcaatc 


gtgacgtctg 


cgagtactat 


240 


gatccagatt 


atctgaatac 


caacgataag 


aagaacatat 


tccttcagac 


tatgattaaa 


300 


ctcttcaacc 


gtatcaaaag 


caaaccgctc 


ggtgaaaaac 


tcctcgaaat 


gattatcaac 


360 


ggtatcccgt 


acctcggtga 


ccgtcgtgtc 


ccgcttgaag 


agttcaacac 


caacatcgca 


420 


agcgtcaccg 


tcaacaaact 


catcagcaac 


ccaggtgaag 


tcgaacgtaa 


aaaaggtatc 


480 


ttcgcaaacc 


tcatcatctt 


cggtccgggt 


ccggtcctca 


acgaaaacga 


aaccatcgac 


540 


atcggtatcc 


agaaccactt 


cgcaagccgt 


gaaggtttcg gtggtatcat 


gcagatgaaa 


600 


ttctgcccgg 


aatacgtcag 


tgtcttcaac 


aacgtccagg 


aaaacaaagg 


tgcaagcatc 


660 


ttcaaccgtc 


gtggttactt 


cagcgacccg 


gcactcatcc 


tcatgcatga 


actcatccac 


720 


gtcctccacg 


gtctctacgg 


tatcaaagtt 


gacgacctcc 


cgatcgtccc 


gaacgagaag 


780 


aaattcttca 


tgcagagcac 


cgacgcaatc 


caggctgagg 


aactctacac 


cttcggtggc 


840 


caagacccaa 


gtatcataac 


cccgtccacc 


gacaaaagca 


tctacgacaa 


agtcctccag 


900 


aacttcaggg 


gtatcgtgga 


cagactcaac 


aaagtcctcg 


tctgcatcag 


cgacccgaac 


960 


atcaatatca 


acatatacaa 


gaacaagttc 


aaagacaagt 


acaaattcgt 


cgaggacagc 


1020 


gaaggcaaat 


acagcatcga 


cgtagaaagt 


ttcgacaagc 


tctacaaaag 


cctcatgttc 


1080 


ggtttcaccg 


aaaccaacat 


cgccgagaac 


tacaagatca 


agacaagggc 


aagttacttc 


1140 
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agcgacagcc tcccgcctgt caaaatcaag aacctcttag acaacgagat ttacacaatt 12 00 

gaagagggct tcaacatcag tgacaaagac atggagaagg aatacagagg tcagaacaag 1260 

gctatcaaca aacaggcata cgaggagatc agcaaagaac acctcgcagt ctacaagatc 1320 

cagatgtgca aatctgaaga aaagctttac gacgacgacg acaaagaccg ttggggttct 13 80 

tcgcgtatct gcatcgacgt tgacaacgaa gacctgttct tcatcgctga caaaaacagc 1440 

ttcagtgacg acctgagcaa aaacgaacgt atcgaataca acacccagag caactacatc 1500 

gaaaacgact tcccgatcaa cgaactgatc ctggacaccg acctgataag taaaatcgaa 1560 

ctgcctaggg aaaacaccga aagtctgacc gacttcaacg ttgacgttcc ggtttacgaa 1620 

aaacagccgg ctatcaagaa aatcttcacc gacgaaaaca ccatcttcca gtacctgtac 1680 

agccagacct tcccgctgga catccgtgac atcagtctga ccagcagttt cgacgacgct 174 0 

ctgctgttca gcaacaaagt ttacagtttc ttcagcatgg actacatcaa aaccgctaac 1800 

aaagttgttg aagcagggct gttcgctggt tgggttaaac agatcgttaa cgacttcgtt 1860 

atcgaagcta acaaaagcaa cactatggac aaaatcgctg acatcagtct gatcgttccg 1920 

tacatcggtc tggctctgaa cgttggtaac gaaaccgcta aaggtaactt tgaaaacgct 1980 

ttcgagatcg ctggtgcaag catcctgctg gagttcatcc cggaactgct gatcccggtt 2040 

gttggtgctt tcctgctgga aagttacatc gacaacaaaa acaagatcat caaaaccatc 2100 

gacaacgctc tgaccaaacg taacgaaaaa tggagtgata tgtacggtct gatcgttgct 2160 

cagtggctga gcaccgtcaa cacccagttc tacaccatca aagaaggtat gtacaaagct 2220 

ctgaactacc aggctcaggc tctggaagag atcatcaaat accgttacaa catctacagt 2280 

gagaaggaaa agagtaacat caacatcgac ttcaacgaca tcaacagcaa actgaacgaa 2340 

ggtatcaacc aggctatcga caacatcaac aacttcatca acggttgcag tgttagctac 2400 

ctgatgaaga agatgatccc gctggctgtt gaaaaactgc tggacttcga caacaccctg 2460 

aaaaagaacc tgctgaacta catcgacgaa aacaagctgt acctgatcgg tagtgctgaa 252 0 

tacgaaaaaa gtaaagtgaa caaatacctg aagaccatca tgccgttcga cctgagtatc 2580 

tacaccaacg acaccatcct gatcgaaatg ttcaacaaat acaacagc 2628 

<210> 82 
<211> 876 
<212> PRT 

<213> Clostridium botulinum 
<400> 82 

lie Ser Glu Phe Gly Ser Met Pro Val Thr lie Asn Asn Phe Asn Tyr 
15 10 15 



Asn Asp Pro lie Asp Asn Asn Asn lie He Met Met Glu Pro Pro Phe 
20 25 30 
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Ala Arg Gly Thr Gly Arg Tyr Tyr Lys Ala Phe Lys lie Thr Asp Arg 
35 40 45 



lie Trp lie lie Pro Glu Arg Tyr Thr Phe Gly Tyr Lys Pro Glu Asp 
50 55 60 



Phe Asn Lys Ser Ser Gly lie Phe Asn Arg Asp Val Cys Glu Tyr Tyr 
65 70 75 80 



Asp Pro Asp Tyr Leu Asn Thr Asn Asp Lys Lys Asn lie Phe Leu Gin 
85 90 95 



Thr Met lie Lys Leu Phe Asn Arg lie Lys Ser Lys Pro Leu Gly Glu 
100 " 105 110 



Lys Leu Leu Glu Met lie lie Asn Gly lie Pro Tyr Leu Gly Asp Arg 
115 120 125 



Arg Val Pro Leu Glu Glu Phe Asn Thr Asn lie Ala Ser Val Thr Val 
130 135 140 



Asn Lys Leu lie Ser Asn Pro Gly Glu Val Glu Arg Lys Lys Gly lie 
145 150 ^ 155 160 



Phe Ala Asn Leu lie lie Phe Gly Pro Gly Pro Val Leu Asn Glu Asn 
165 170 175 

Glu Thr lie Asp lie Gly lie Gin Asn His Phe Ala Ser Arg Glu Gly 
180 185 190 



Phe Gly Gly He Met Gin Met Lys Phe Cys Pro Glu Tyr Val Ser Val 
195 200 205 



Phe Asn Asn Val Gin Glu Asn Lys Gly Ala Ser He Phe Asn Arg Arg 
210 215 220 

Gly Tyr Phe Ser Asp Pro Ala Leu He Leu Met His Glu Leu He His 
225 230 235 240 



Val Leu His Gly Leu Tyr Gly He Lys Val Asp Asp Leu Pro He Val 
245 250 255 



Pro Asn Glu Lys Lys Phe Phe Met Gin Ser Thr Asp Ala He Gin Ala 
260 265 270 



Glu Glu Leu Tyr Thr Phe Gly Gly Gin Asp Pro Ser He He Thr Pro 
275 280 285 

Ser. Thr Asp Lys Ser He Tyr Asp Lys Val Leu Gin Asn Phe Arg Gly 
290 295 300 
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lie Val Asp Arg Leu Asn Lys Val Leu Val Cys He Ser Asp Pro Asn 

305 310 315 320 

lie Asn He Asn He Tyr Lys Asn Lys Phe Lys Asp Lys Tyr Lys Phe 

325 330 335 



Val Glu Asp Ser Glu Gly Lys Tyr Ser He Asp Val Glu Ser Phe Asp 
340 345 350 



Lys Leu Tyr Lys Ser Leu Met Phe Gly Phe Thr Glu Thr Asn lie Ala 
355 360 365 

Glu Asn Tyr Lys He Lys Thr Arg Ala Ser Tyr Phe Ser Asp Ser Leu 
370 375 380 

Pro Pro Val Lys He Lys Asn Leu Leu Asp Asn Glu He Tyr Thr He 
385 390 395 400 

Glu Glu Gly Phe Asn He Ser Asp Lys Asp Met Glu Lys Glu Tyr Arg 
405 410 415 

Gly Gin Asn Lys Ala He Asn Lys Gin Ala Tyr Glu Glu He Ser Lys 
420 425 430 

Glu His Leu Ala Val Tyr Lys He Gin Met Cys Lys Ser Glu Glu Lys 
435 440 445 

Leu Tyr Asp Asp Asp Asp Lys Asp Arg Trp Gly Ser Ser Arg He Cys 
450 455 460 

lie Asp Val Asp Asn Glu Asp Leu Phe Phe He Ala Asp Lys Asn Ser 
465 470 475 480 

Phe Ser Asp Asp Leu Ser Lys Asn Glu Arg He Glu Tyr Asn Thr Gin 
485 490 495 

Ser Asn Tyr He Glu Asn Asp Phe Pro He Asn Glu Leu He Leu Asp 
500 505 510 



Thr Asp Leu He Ser Lys He Glu Leu Pro Arg Glu Asn Thr Glu Ser 
515 520 525 



Leu Thr Asp Phe Asn Val Asp Val Pro Val Tyr Glu Lys Gin Pro Ala 
530 535 540 

He Lys Lys He Phe Thr Asp Glu Asn Thr He Phe Gin Tyr Leu Tyr 

545 550 555 560 



Ser Gin Thr Phe Pro Leu Asp He Arg Asp He Ser Leu Thr Ser Ser 
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565 570 575 

Phe Asp Asp Ala Leu Leu Phe Ser Asn Lys Val Tyr Ser Phe Phe Ser 
580 585 590 



Met Asp Tyr He Lys Thr Ala Asn Lys Val Val Glu Ala Gly Leu Phe 
595 600 605 



Ala Gly Trp Val Lys Gin He Val Asn Asp Phe Val He Glu Ala Asn 
610 615 620 



Lys Ser Asn Thr Met Asp Lys He Ala Asp He Ser Leu He Val Pro 
625 630 635 640 

Tyr He Gly Leu Ala Leu Asn Val Gly Asn Glu Thr Ala Lys Gly Asn 
645 650 655 

Phe Glu Asn Ala Phe Glu He Ala Gly Ala Ser He Leu Leu Glu Phe 
660 665 670 

He Pro Glu Leu Leu He Pro Val Val Gly Ala Phe Leu Leu Glu Ser 
675 680 685 

Tyr He Asp Asn Lys Asn Lys He He Lys Thr He Asp Asn Ala Leu 
690 695 700 

Thr Lys Arg Asn Glu Lys Trp Ser Asp Met Tyr Gly Leu He Val Ala 
705 710 715 720 

Gin Trp Leu Ser Thr Val Asn Thr Gin Phe Tyr Thr He Lys Glu Gly 
725 730 735 

Met Tyr Lys Ala Leu Asn Tyr Gin Ala Gin Ala Leu Glu Glu He He 
740 745 750 

Lys Tyr Arg Tyr Asn He Tyr Ser Glu Lys Glu Lys Ser Asn He Asn 
755 760 765 

He Asp Phe Asn Asp He Asn Ser Lys Leu Asn Glu Gly He Asn Gin 
770 775 780 



Ala He Asp Asn He Asn Asn Phe He Asn Gly Cys Ser Val Ser Tyr 
785 790 795 800 

Leu Met Lys Lys Met He Pro Leu Ala Val Glu Lys Leu Leu Asp Phe 
805 810 ~ 815 



Asp Asn Thr Leu Lys Lys Asn Leu Leu Asn Tyr He Asp Glu Asn Lys 
820 825 830 
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Leu Tyr Leu lie Gly Ser Ala Glu Tyr Glu Lys Ser Lys Val Asn Lys 
835 840 845 

Tyr lieu Lys Thr lie Met Pro Phe Asp Leu Ser lie Tyr Thr Asn Asp 
850 855 860 

Thr lie Leu lie Glu Met Phe Asn Lys Tyr Asn Ser 
865 870 875 

<210> 83 
<211> 2613 
<212> DNA 

<213> Clostridium botulinum 
<400> 83 

ggaagagcca tgggcggccg cgaattcgga tccatgccgg ttaccatcaa caacttcaac 60 

tacaacgacc cgatcgacaa caacaacatc attatgatgg aaccgccgtt cgcacgtggt.. 120 

accggacgtt actacaaggc ttttaagatc accgaccgta tctggatcat cccggaacgt 180 

tacaccttcg gttacaaacc tgaggacttc aacaagagta gcgggatttt caatcgtgac 24 0 

gtctgcgagt actatgatcc agattatctg aataccaacg ataagaagaa catattcctt 300 

cagactatga ttaaactctt caaccgtatc aaaagcaaac cgctcggtga aaaactcctc 360 

gaaatgatta tcaacggtat cccgtacctc ggtgaccgtc gtgtcccgct tgaagagttc 420 

aacaccaaca tcgcaagcgt caccgtcaac aaactcatca gcaacccagg tgaagtcgaa 4 80 

cgtaaaaaag gtatcttcgc aaacctcatc atcttcggtc cgggtccggt cctcaacgaa 540 

aacgaaacca tcgacatcgg tatccagaac cacttcgcaa gccgtgaagg tttcggtggt 600 

atcatgcaga tgaaattctg cccggaatac gtcagtgtct tcaacaacgt ccaggaaaac 6 60 

aaaggtgcaa gcatcttcaa ccgtcgtggt tacttcagcg acccggcact catcctcatg 72 0 

catgaactca tccacgtcct ccacggtctc tacggtatca aagttgacga cctcccgatc 780 

gtcccgaacg agaagaaatt cttcatgcag agcaccgacg caatccaggc tgaggaactc 840 

tacaccttcg gtggccaaga cccaagtatc ataaccccgt ccaccgacaa aagcatctac 900 

gacaaagtcc tccagaactt caggggtatc gtggacagac tcaacaaagt cctcgtctgc 960 

atcagcgacc cgaacatcaa tatcaacata tacaagaaca agttcaaaga caagtacaaa 1020 

ttcgtcgagg acagcgaagg caaatacagc atcgacgtag aaagtttcga caagctctac 1080 

aaaagcctca tgttcggttt caccgaaacc aacatcgccg agaactacaa gatcaagaca 1140 

agggcaagtt acttcagcga cagcctcccg cctgtcaaaa tcaagaacct cttagacaac 1200 

gagatttaca ctatagaaga gggcttcaac atcagtgaca aagacatgga gaaggaatac 1260 

agaggtcaga acaaggctat caacaaacag gcatacgagg agatcagcaa agaacacctc 1320 

gcagtctaca agatccagat gtgtagcgct atcgaaggcc gagctcccgg gatctgcatc 1380 

gacgttgaca acgaagacct gttcttcatc gctgacaaaa acagcttcag tgacgacctg 144 0 
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agcaaaaacg 


aacgtatcga 


atacaacacc 


cagagcaact 


acatcgaaaa 


cgacttcccg 


1500 


atcaacgaac 


tgatcctgga 


caccgacctg 


ataagtaaaa 


tcgaactgcc 


gagegaaaac 


1560 


accgaaagtc 


tgaccgactt 


caacgttgac 


gttccggttt 


acgaaaaaca 


gccggctatc 


1620 


aagaaaatct 


tcaccgacga 


aaacaccatc 


ttccagtacc 


tgtacageca 


gaccttcccg 


1680 


ctggacatcc 


gtgacatcag 


tctgaccagc 


agtttcgacg 


acgctctgct 


gttcagcaac 


1740 


aaagtttaca 


gtttcttcag 


catggactac 


atcaaaaccg 


ctaacaaagt 


tgttgaagca 


1800 


gggctgttcg 


ctggttgggt 


taaacagatc 


gttaacgact 


tegttatega 


agctaacaaa 


1860 


agcaacacta 


tggacaaaat 


cgctgacatc 


agtctgatcg 


ttcegtacat 


eggtctgget 


1920 


ctgaacgttg 


gtaacgaaac 


cgctaaaggt 


aactttgaaa 


aegctttega 


gatcgctggt 


1980 


gcaagcatcc 


tgctggagtt 


catcccggaa 


ctgctgatcc 


cggttgttgg 


tgctttcctg 


2040 


ctggaaagtt 


acatcgacaa 


caaaaacaag 


atcatcaaaa 


ccatcgacaa 


cgctctgacc 


, 2100 


aaacgtaacg 


aaaaatggag 


tgatatgtac 


ggtctgatcg 


ttgctcagtg 


gctgagcacc 


2160 


gtcaacaccc 


agttctacac 


catcaaagaa 


ggtatgtaca 


aagctctgaa 


ctaccaggct 


2220 


caggctctgg 


aagagatcat 


caaataccgt 


tacaacatct 


acagtgagaa 


ggaaaagagt 


2280 


aacatcaaca 


tcgacttcaa 


cgacatcaac 


agcaaactga 


acgaaggtat 


caaccaggct 


2340 


atcgacaaca 


tcaacaactt 


catcaacggt 


tgcagtgtta gctacctgat 


gaagaagatg 


2400 


atcccgctgg 


ctgttgaaaa 


actgctggac 


ttcgacaaca 


ccctgaaaaa 


gaacctgctg 


2460 


aactacatcg 


acgaaaacaa 


gctgtacctg 


atcggtagtg 


ctgaatacga 


aaaaagtaaa 


2520 


gtgaacaaat 


acctgaagac 


catcatgccg 


ttcgacctga 


gtatctacac 


caacgacacc 


2580 


atcctgatcg 


aaatgttcaa 


caaatacaac 


age 






2613 



<210> 84 
<211> 871 
<212> PRT 

<213> Clostridium botulinum 
<400> 84 

Gly Arg Ala Met Gly Gly Arg Glu Phe Gly Ser Met Pro Val Thr lie 
15 10 15 

Asn Asn Phe Asn Tyr Asn Asp Pro lie Asp Asn Asn Asn lie He Met 
20 25 30 

Met Glu Pro Pro Phe Ala Arg Gly Thr Gly Arg Tyr Tyr Lys Ala Phe 
35 40 45 

Lys He Thr Asp Arg He Trp He He Pro Glu Arg Tyr Thr Phe Gly 
50 55 60 



Tyr Lys Pro Glu Asp Phe Asn Lys Ser Ser Gly He Phe Asn Arg Asp 
65 70 75 80 
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Val Cys Glu Tyr Tyr Asp Pro Asp Tyr Leu Asn Thr Asn Asp Lys Lys 
85 90 95 



Asn He Phe Leu Gin Thr Met He Lys Leu Phe Asn Arg He Lys Ser 
100 105 110 



Lys Pro Leu Gly Glu Lys Leu Leu Glu Met He He Asn Gly He Pro 
115 " 120 125 



Tyr Leu Gly Asp Arg Arg Val Pro Leu Glu Glu Phe Asn Thr Asn He 
130 ^ 135 140 



Ala Ser Val Thr Val Asn Lys Leu He Ser Asn Pro Gly Glu Val Glu 
145 150 155 160 



Arg Lys Lys Gly He Phe Ala Asn Leu He He Phe Gly Pro Gly Pro 
165 170 175 



Val Leu Asn Glu Asn Glu Thr He Asp He Gly He Gin Asn His Phe 
180 185 190 



Ala Ser Arg Glu Gly Phe Gly Gly He Met Gin Met Lys Phe Cys Pro 
195 200 205 

Glu Tyr Val Ser Val Phe Asn Asn Val Gin Glu Asn Lys Gly Ala Ser 
210 215 220 

He Phe Asn Arg Arg Gly Tyr Phe Ser Asp Pro Ala Leu He Leu Met 
225 230 235 240 



His Glu Leu He His Val Leu His Gly Leu Tyr Gly He Lys Val Asp 
245 250 255 



Asp Leu Pro He Val Pro Asn Glu Lys Lys Phe Phe Met Gin Ser Thr 
260 265 270 



Asp Ala He Gin Ala Glu Glu Leu Tyr Thr Phe Gly Gly Gin Asp Pro 
275 280 285 



Ser He He Thr Pro Ser Thr Asp Lys Ser He Tyr Asp Lys Val Leu 
290 295 300 



Gin Asn Phe Arg Gly He Val Asp Arg Leu Asn Lys Val Leu Val Cys 

305 310 315 320 

He Ser Asp Pro Asn He Asn He Asn He Tyr Lys Asn Lys Phe Lys 

325 330 335 



Asp Lys Tyr Lys Phe Val Glu Asp Ser Glu Gly Lys Tyr Ser He Asp 
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340 345 350 

Val Glu Ser Phe Asp Lys Leu Tyr Lys Ser Leu Met Phe Gly Phe Thr 
355 360 365 



Glu Thr Asn lie Ala Glu Asn Tyr Lys lie Lys Thr Arg Ala Ser Tyr 
370 375 ** 380 

Phe Ser Asp Ser Leu Pro Pro Val Lys lie Lys Asn Leu Leu Asp Asn 
385 390 395 400 

Glu lie Tyr Thr lie Glu Glu Gly Phe Asn lie Ser Asp Lys Asp Met 
405 410 415 

Glu Lys Glu Tyr Arg Gly Gin Asn Lys Ala lie Asn Lys Gin Ala Tyr 
420 425 _430 

Glu Glu lie Ser Lys Glu His Leu Ala Val Tyr Lys lie Gin Met Cys 
435 440 445 

Ser Ala lie Glu Gly Arg Ala Pro Gly lie Cys lie Asp Val Asp Asn 
450 455 460 

Glu Asp Leu Phe Phe lie Ala Asp Lys Asn Ser Phe Ser Asp Asp Leu 
465 470 475 480 

Ser Lys Asn Glu Arg lie Glu Tyr Asn Thr Gin Ser Asn Tyr lie Glu 
485 490 495 

Asn Asp Phe Pro lie Asn Glu Leu lie Leu Asp Thr Asp Leu lie Ser 
500 505 510 

Lys lie Glu Leu Pro Ser Glu Asn Thr Glu Ser Leu Thr Asp Phe Asn 
515 520 525 

Val Asp Val Pro Val Tyr Glu Lys Gin Pro Ala lie Lys Lys lie Phe 
530 535 540 

Thr Asp Glu Asn Thr lie Phe Gin Tyr Leu Tyr Ser Gin Thr Phe Pro 
545 550 555 560 

Leu Asp lie Arg Asp He Ser Leu Thr Ser Ser Phe Asp Asp Ala Leu 
565 570 575 

Leu Phe Ser Asn Lys Val Tyr Ser Phe Phe Ser Met Asp Tyr He Lys 
580 585 590 



Thr Ala Asn Lys Val Val Glu Ala Gly Leu Phe Ala Gly Trp Val Lys 
595 600 605 
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Gin lie Val Asn Asp Phe Val lie Glu Ala Asn Lys Ser Asn Thr Met 
610 615 620 



Asp Lys lie Ala Asp lie Ser Leu lie Val Pro Tyr lie Gly Leu Ala 
625 630 635 640 



Leu Asn Val Gly Asn Glu Thr Ala Lys Gly Asn Phe Glu Asn Ala Phe 
645 650 655 

Glu lie Ala Gly Ala Ser lie Leu Leu Glu Phe lie Pro Glu Leu Leu 
660 665 670 



lie Pro Val Val Gly Ala Phe Leu Leu Glu Ser Tyr He Asp Asn Lys 
675 680 685 

Asn Lys lie He Lys Thr He Asp Asn Ala Leu Thr Lys Arg Asn Glu 
690 695 700 



Lys Trp Ser Asp I^et Tyr Gly Leu He Val Ala Gin Trp Leu Ser Thr 

705 710 715 720 

Val Asn Thr Gin Phe Tyr Thr He Lys Glu Gly Met Tyr Lys Ala Leu 

725 730 " 735 

Asn Tyr Gin Ala Gin Ala Leu Glu Glu He He Lys Tyr Arg Tyr Asn 

740 745 750 



He Tyr Ser Glu Lys Glu Lys Ser Asn He Asn He Asp Phe Asn Asp 
755 760 765 



He Asn Ser Lys Leu Asn Glu Gly He Asn Gin Ala He Asp Asn He 
770 775 780 



Asn Asn Phe He Asn Gly Cys Ser Val Ser Tyr Leu Met -Lys Lys Met 
785 790 795 800 

He Pro Leu Ala Val Glu Lys Leu Leu Asp Phe Asp Asn Thr Leu Lys 
805 810 815 

Lys Asn Leu Leu Asn Tyr He Asp Glu Asn Lys Leu Tyr Leu He Gly 
820 825 830 

Ser Ala Glu Tyr Glu Lys Ser Lys Val Asn Lys Tyr Leu Lys Thr He 
835 840 845 



Met Pro PJie Asp Leu Ser He Tyr Thr Asn Asp Thr He Leu He Glu 
850 855 860 



Met Phe* Asn Lys Tyr Asn Ser 
865 870 
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<210> 85 

<211> 2613 

<212> DNA 

<213> Clostridium botulinum 

<400> 85 



ygtaccgagg 


gaaggac u uc 


agaattcgga 


tccatgccgg 


ttaccatcaa 


caacttcaac 


60 


^ :a a ^ ^*»^r 

LdCddCydCC 


cgaccgacaa 


caacaacatc 


autatgatgg 


aaccgccgtt 


cgcacgtggt 


120 


accggacgfct 


actacaaggc 


ttttzaagatc 


accgaccgta 


tctggatcat 


cccggaacgt 


180 


fcacacctfccg 


gttacaaacc 


tgaggacttc 


aacaagagta 


gcgggatttt 


caatcgtgac 


240 


gtctgcgagt 


actatgatcc 


agattatctg 


aataccaacg 


ataagaagaa 


catattcctt 


300 


cagactatga 


ttaaactctt 


caaccgtatc 


aaaagcaaac 


cgctcggtga 


aaaactcctc 


360 


gaaatgatta 


tcaacggtat 


cccgtacctc 


ggtgaccgtc 


gtgtcccgct 


tgaagagttc 


420 


aacaccaaca 


tcgcaagcgt 


caccgtcaac 


aaactcatca 


gcaacccagg 


tgaagtcgaa 


480 


cgtaaaaaag 


gtatcttcgc 


aaacctcatc 


atcttcggtc 


cgggtccggt 


cctcaacgaa 


540 


aacgaaacca 


tcgacatcgg 


tatccagaac 


cacttcgcaa 


gccgtgaagg 


tttcggtggt 


600 


atcatgcaga 


tgaaattctg 


cccggaatac 


gtcagtgtct 


tcaacaacgt 


ccaggaaaac 


660 


aaaggtgcaa 


gcatcttcaa 


ccgtcgtggt 


tacttcagcg 


acccggcact 


catcctcatg 


720 


catgaactca 


tccacgtcct 


ccacggtctc 


tacggtatca 


aagttgacga 


cctcccgatc 


780 


gtcccgaacg 


agaagaaatt 


cttcatgcag 


agcaccgacg 


caatccaggc 


tgaggaactc 


840 


tacaccttcg 


gtggccaaga 


cccaagtatc 


ataaccccgt 


ccaccgacaa 


aagcatctac 


900 


gacaaagtcc 


tccagaactt 


caggggtatc 


gtggacagac 


tcaacaaagt 


cctcgtctgc 


960 


atcagcgacc 


cgaacatcaa 


tatcaacata 


tacaagaaca 


agttcaaaga 


caagtacaaa 


1020 


ttcgtcgagg 


acagcgaagg 


caaatacagc 


atcgacgtag 


aaagtttcga 


caagctctac 


1080 


aaaagcctca 


tgttcggttt 


caccgaaacc 


aacatcgccg 


agaactacaa 


gatcaagaca 


1140 


agggcaagn u 


acttcagcga 


cagcctcccg 


cctgtcaaaa 


tcaagaacct 


cttagacaac 


1200 


gagatt taca 


ctatagaaga 


gggcttcaac 


atcagtgaca 


aagacatgga 


gaaggaatac 


1260 


agaggt caga 


acaaggctat 


caacaaacag 


gcatacgagg 


agatcagcaa 


agaacacctc 


1320 


gcagtctaca 


agatccagat 


gtgtagcgct 


atcgaaggcc 


gagctcccgg 


gatctgcatc 


1380 


gacgttgaca 


acgaagacct 


gttcttcatc 


gctgacaaaa 


acagcttcag 


tgacgacctg 


1440 


agcaaaaacg 


aacgtatcga 


atacaacacc 


cagagcaact 


acatcgaaaa 


cgacttcccg 


1500 


atcaacgaac 


tgatcctgga 


caccgacctg 


ataagtaaaa 


tcgaactgcc gagcgaaaac 


1560 


accgaaagtc 


tgaccgactt 


caacgttgac 


gttccggttt 


acgaaaaaca 


gccggctatc 


1620 


aagaaaatct 


tcaccgacga 


aaacaccatc 


ttccagtacc 


tgtacagcca gaccttcccg 


1680 


ctggacatcc 


gtgacatcag 


tctgaccagc 


agtttcgacg 


acgctctgct 


gttcagcaac 


1740 


aaagtttaca 


gtttcttcag 


catggactac 


atcaaaaccg 


ctaacaaagt 


tgttgaagca 


1800 
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gggctgttcg ctggttgggt taaacagatc gttaacgact tcgttatcga agctaacaaa 1860 

agcaacacta tggacaaaat cgctgacatc agtctgatcg ttccgtacat cggtctggct 1920 

ctgaacgttg gtaacgaaac cgctaaaggt aactttgaaa acgctttcga gatcgctggt 1980 

gcaagcatcc tgctggagtt catcccggaa ctgctgatcc cggttgttgg tgctttcctg 2040 

ctggaaagtt acatcgacaa caaaaacaag atcatcaaaa ccatcgacaa cgctctgacc 2100 

aaacgtaacg aaaaatggag tgatatgtac ggtctgatcg ttgctcagtg gctgagcacc 2160 

gtcaacaccc agttctacac catcaaagaa ggtatgtaca aagctctgaa ctaccaggct 2220 

caggctctgg aagagatcat caaataccgt tacaacatct acagtgagaa ggaaaagagt 2280 

aacatcaaca tcgacttcaa cgacatcaac agcaaactga acgaaggtat caaccaggct 2340 

atcgacaaca tcaacaactt catcaacggt tgcagtgtta gctacctgat gaagaagatg 2400 

atcccgctgg ctgttgaaaa actgctggac ttcgacaaca ccctgaaaaa gaacctgctg 2460 

aactacatcg acgaaaacaa gctgtacctg atcggtagtg ctgaatacga aaaaagtaaa 252 0 

gtgaacaaat acctgaagac catcatgccg ttcgacctga gtatctacac caacgacacc 2580 

atcctgatcg aaatgttcaa caaatacaac age 2613 

<210> 86 

<211> 871 

<212> PRT 

<213> Clostridium botulinurn 

<400> 86 

Gly lie Glu Gly Arg lie Ser Glu Phe Gly Ser Met Pro Val Thr lie 
1 5 10 15 

Asn Asn Phe Asn Tyr Asn Asp Pro lie Asp Asn Asn Asn lie lie Met 
20 25 30 

Met Glu Pro Pro Phe Ala Arg Gly Thr Gly Arg Tyr Tyr Lys Ala Phe 
35 40 45 

Lys lie Thr Asp Arg lie Trp lie lie Pro Glu Arg Tyr Thr Phe Gly 
50 - 55 6Q 

Tyr Lys. Pro Glu Asp Phe Asn Lys Ser Ser Gly lie Phe Asn Arg Asp 
65 " 70 75 80 

Val Cys Glu Tyr Tyr Asp Pro Asp Tyr Leu Asn Thr Asn Asp Lys Lys 
85 ~ 90 95 

Asn lie Phe Leu Gin Thr Met He Lys Leu Phe Asn Arg He Lys Ser 
100 105 110 



Lys Pro Leu Gly Glu Lys Leu Leu 
115 ' 120 



Glu Met He He Asn Gly He Pro 
125 
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Tyr Leu Gly Asp Arg Arg Val Pro Leu Glu Glu Phe Asn Thr Asn lie 
130 135 140 

Ala Ser Val Thr Val Asn Lys Leu lie Ser Asn Pro Gly Glu Val Glu 
145 150 155 160 

Arg Lys Lys Gly He Phe Ala Asn Leu He He Phe Gly Pro Gly Pro 
165 170 175 

Val Leu Asn Glu Asn Glu Thr He Asp He Gly He Gin Asn His Phe 
180 185 ' 190 

Ala Ser Arg Glu Gly Phe Gly Gly He Met Gin Met Lys Phe Cys Pro 
195 200 205 

Glu Tyr Val Ser Val Phe Asn Asn Val Gin Glu Asn Lys Gly Ala Ser 
210 215 220 

He Phe Asn Arg Arg Gly Tyr Phe Ser Asp Pro Ala Leu He Leu Met 
225 230 235 240 

His Glu Leu He His Val Leu His Gly Leu Tyr Gly He Lys Val Asp 
245 250 255 

Asp Leu Pro He Val Pro Asn Glu Lys Lys Phe Phe Met Gin Ser Thr 
260 265 270 

Asp Ala He Gin Ala Glu Glu Leu Tyr Thr Phe Gly Gly Gin Asp Pro 
275 280 285 

Ser He He Thr Pro Ser Thr Asp Lys Ser He Tyr Asp Lys Val Leu 
290 295 300 

Gin Asn Phe Arg Gly He Val Asp Arg Leu Asn Lys Val Leu Val Cys 
305 310 315 320 

He Ser Asp Pro Asn He Asn He Asn He Tyr Lys Asn Lys Phe Lys 
325 330 335 

Asp Lys Tyr Lys Phe Val Glu Asp Ser Glu Gly Lys Tyr Ser He Asp 
340 345 350 

Val Glu Ser Phe Asp Lys Leu Tyr Lys Ser Leu Met Phe Gly Phe Thr 
355 360 365 

Glu Thr Asn He Ala Glu Asn Tyr Lys He Lys Thr Arg Ala Ser Tyr 
370 375 380 



Phe Ser Asp Ser Leu Pro Pro Val Lys lie. Lys Asn Leu Leu Asp Asn 
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385 390 395 400 

Glu He Tyr Thr He Glu Glu Gly Phe Asn He Ser Asp Lys Asp Met 
405 410 415 

Glu Lys Glu Tyr Arg Gly Gin Asn Lys Ala He Asn Lys Gin Ala Tyr 
420 425 430 

Glu Glu He Ser Lys Glu His Leu Ala Val Tyr Lys He Gin Met Cys 
435 * 440 445 

Ser Ala He Glu Gly Arg Ala Pro Gly He Cys He Asp Val Asp Asn 
450 455 460 

Glu Asp Leu Phe Phe He Ala Asp Lys Asn Ser Phe Ser Asp Asp Leu 
465 470 4,75 ** " 480 

Ser Lys Asn Glu Arg He Glu Tyr Asn Thr Gin Ser Asn Tyr He Glu 
485 490 495 

Asn Asp Phe Pro He Asn Glu Leu He Leu Asp Thr Asp Leu He Ser 
500 505 510 

Lys He Glu Leu Pro Ser Glu Asn Thr Glu Ser Leu Thr Asp Phe Asn 
,515 520 525 

Val Asp Val Pro Val Tyr Glu Lys Gin Pro Ala He Lys Lys He Phe 
530 535 540 

Thr Asp Glu Asn Thr He Phe Gin Tyr Leu Tyr Ser Gin Thr Phe Pro 
545 550 555 560 

Leu Asp He Arg Asp He Ser Leu Thr Ser Ser Phe Asp Asp Ala Leu 
565 570 575 

Leu Phe Ser Asn Lys Val Tyr Ser Phe Phe Ser Met Asp Tyr He Lys 
580 585 590 

Thr Ala Asn Lys Val Val Glu Ala Gly Leu Phe Ala Gly Trp Val Lys 
595 600 605 

Gin He Val Asn Asp Phe Val He Glu Ala Asn Lys Ser Asn Thr Met 
610 615 620 

Asp Lys He Ala Asp He Ser Leu He Val Pro Tyr He Gly Leu Ala 
625 630 635 640 



Leu Asn Val Gly Asn Glu Thr Ala Lys Gly Asn Phe Glu Asn Ala Phe 
645 650 655 
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Glu He Ala Gly Ala Ser He Leu Leu Glu Phe He Pro Glu Leu Leu 
660 665 670 

He Pro Val Val Gly Ala Phe Leu Leu Glu Ser Tyr He Asp Asn Lys 
675 680 685 

Asn Lys He He Lys Thr He Asp Asn Ala Leu Thr Lys Arg Asn Glu 
690 695 700 

Lys Trp Ser Asp Met Tyr Gly Leu He Val Ala Gin Trp Leu Ser Thr 
705 710 715 720 



Val Asn Thr Gin Phe Tyr Thr He Lys Glu Gly Met Tyr Lys Ala Leu 
.'725 730 ~ 735 

Asn Tyr Gin Ala Gin Ala Leu Glu Glu He He Lys Tyr Arg Tyr Asn 
740 745 750 

He Tyr Ser Glu Lys Glu Lys Ser Asn He Asn He Asp Phe Asn Asp 
755 760 765 

He Asn Ser Lys Leu Asn Glu Gly He Asn Gin Ala He Asp Asn He 
770 775 780 

Asn Asn Phe He Asn Gly Cys Ser Val Ser Tyr Leu Met Lys Lys Met 
785 790 795 * 800 

He Pro Leu Ala Val Glu Lys Leu Leu Asp Phe Asp Asn Thr Leu Lys 
805 810 815 

Lys Asn Leu Leu Asn Tyr He Asp Glu Asn Lys Leu Tyr Leu lie Gly 
820 825 " " 830 

Ser Ala Glu Tyr Glu Lys Ser Lys Val Asn Lys Tyr Leu Lys Thr He 
835 840 " 845 

Met Pro Phe Asp Leu Ser He Tyr Thr Asn Asp Thr He Leu He Glu 
850 855 860 

Met Phe Asn Lys Tyr Asn Ser 
865 870. 



<210> 87 
<211> 2598 
<212> DNA 

<213> Clostridium botulinum 
<400> 87 

atttcagaat tcggatccat gccggttacc atcaacaact tcaactacaa cgacccgatc 60 



gacaacaaca acatcattat gatggaaccg ccgttcgcac gtggtaccgg acgttactac 120 
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aaggctttta 


agatcaccga 


ccgtatctgg 


atcatcccgg 


aacgttacac 


cttcggttac 


180 


aaacctgagg 


acttcaacaa 


gagtagcggg 


attttcaatc 


gtgacgtctg 


cgagtactat 


240 


gatccagatt 


atctgaatac 


caacgataag 


aagaacatat 


tccttcagac 


tatgattaaa 


300 


ctcttcaacc 


gtatcaaaag 


caaaccgctc 


ggtgaaaaac 


tcctcgaaat 


gattatcaac 


360 


ggtatcccgt 


acctcggtga 


ccgtcgtgtc 


ccgcttgaag 


agttcaacac 


caacatcgca 


420 


agcgtcaccg 


tcaacaaact 


catcagcaac 


ccaggtgaag 


tcgaacgtaa 


aaaaggtatc 


480 


ttcgcaaacc 


tcatcatctt 


cggtccgggt 


ccggtcctca 


acgaaaacga 


aaccatcgac 


540 


atcggtatcc 


agaaccactt 


cgcaagccgt 


gaaggtttcg 


gtggtatcat 


gcagatgaaa 


600 


ttctgcccgg 


aatacgtcag 


tgtcttcaac 


aacgtccagg 


aaaacaaagg 


tgcaagcatc 


660 


ttcaaccgtc 


gtggttactt 


cagcgacccg 


gcactcatcc 


tcatgcatga 


actcatccac 


720 


gtcctccacg 


gtctctacgg 


tatcaaagtt 


gacgacctcc 


cgatcgtccc 


gaacgagaag 


780 


aaattcttca 


tgcagagcac 


cgacgcaatc 


caggctgagg 


aactctacac 


cttcggtggc 


840 


caagacccaa 


gtatcataac 


cccgtccacc 


gacaaaagca 


tctacgacaa 


agtcctccag 


900 


aacttcaggg 


gtatcgtgga 


cagactcaac 


aaagtcctcg 


tctgcatcag 


cgacccgaac 


960 


atcaatatca 


acatatacaa 


gaacaagttc 


aaagacaagt 


acaaattcgt 


cgaggacagc 


1020 


gaaggcaaat 


acagcatcga 


cgtagaaagt 


ttcgacaagc 


tctacaaaag 


cctcatgttc 


1080 


ggtttcaccg 


aaaccaacat 


cgccgagaac 


tacaagatca 


agacaagggc 


aagttacttc 


1140 


agcgacagcc 


tcccgcctgt 


caaaatcaag 


aacctcttag 


acaacgagat 


ttacactata 


1200 


gaagagggct 


tcaacatcag 


tgacaaagac 


atggagaagg 


aatacagagg 


tcagaacaag 


1260 


gctatcaaca 


aacaggcata 


cgaggagatc 


agcaaagaac 


acctcgcagt 


ctacaagatc 


1320 


cagatgtgta 


gcgctatcga 


aggccgagct 


cccgggatct 


gcatcgacgt 


tgacaacgaa 


1380 


gacctgttct 


tcatcgctga 


caaaaacagc 


ttcagtgacg 


acctgagcaa 


aaacgaacgt 


1440 


atcgaataca 


acacccagag 


caactacatc 


gaaaacgact 


tcccgatcaa 


cgaactgatc 


1500 


ctggacaccg 


acctgataag 


taaaatcgaa 


ctgccgagcg 


aaaacaccga 


aagtctgacc 


1560 


gacttcaacg 


ttgacgttcc 


ggtttacgaa 


aaacagccgg 


ctatcaagaa 


aatcttcacc 


1620 


gacgaaaaca 


ccatcttcca 


gtacctgtac 


agccagacct 


tcccgctgga 


catccgtgac 


1680 


atcagtctga 


ccagcagttt 


cgacgacgct 


ctgctgttca 


gcaacaaagt 


ttacagtttc 


1740 


ttcagcatgg 


actacatcaa 


aaccgctaac 


aaagttgttg 


aagcagggct 


gttcgctggt 


1800 


fcgggttaaac 


agatcgttaa 


cgacttcgtt 


atcgaagcta 


acaaaagcaa 


cactatggac 


1860 


aaaatcgctg 


acatcagtct 


gatcgttccg 


tacatcggtc 


tggctctgaa 


cgttggtaac 


1920 


gaaaccgcta 


aaggtaactt 


tgaaaacgct 


ttcgagatcg 


ctggtgcaag 


catcctgctg 


1980 


gagttcatcc 


cggaactgct 


gatcccggtt 


gttggtgctt 


tcctgctgga 


aagttacatc 


2040 


gacaacaaaa 


acaagatcat 


caaaaccatc 


gacaacgctc 


tgaccaaacg 


taacgaaaaa 


2100 
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tggagtgata 


tgtacggtct 


gatcgttgct 


cagtggctga 


gcaccgtcaa 


cacccagttc 


2160 


tacaccatca 


aagaaggtat 


gtacaaagct 


ctgaactacc 


aggctcaggc 


tctggaagag 


2220 


atcatcaaat 


accgttacaa 


catctacagt 


gagaaggaaa 


agagtaacat 


caacatcgac 


2280 


ttcaacgaca 


tcaacagcaa 


actgaacgaa 


ggtatcaacc 


aggctatcga 


caacatcaac 


2340 


aacttcatca 


acggttgcag 


tgttagctac 


ctgatgaaga 


agatgatccc 


gctggctgtt 


2400 


gaaaaactgc 


tggacttcga 


caacaccctg 


aaaaagaacc 


tgctgaacta 


catcgacgaa 


2460 


aacaagctgt 


acctgatcgg 


tagtgctgaa 


tacgaaaaaa 


gtaaagtgaa 


caaatacctg 


2520 


aagaccatca 


tgccgttcga 


cctgagtatc 


tacaccaacg 


acaccatcct 


gatcgaaatg 


2580 


ttcaacaaat 


acaacagc 










2598 



<210> 88 
<211> 866 
<212> PRT 

<213> Clostridium botulinum 
<400> 88 

lie Ser Glu Phe Gly Ser Met Pro Val Thr He Asn Asn Phe Asn Tyr 
15 10 15 

Asn Asp Pro He Asp Asn Asn Asn He He Met Met Glu Pro Pro Phe 
20 25 30 

Ala . Arg Gly Thr Gly Arg Tyr Tyr Lys Ala Phe Lys He Thr Asp Arg 
35 40 45 

He Trp He He Pro Glu Arg Tyr Thr Phe Gly Tyr Lys Pro Glu Asp 
50 55 60 

Phe Asn Lys Ser Ser Gly He Phe Asn Arg Asp Val Cys Glu Tyr Tyr 
65 70 75 " 80 

Asp Pro Asp Tyr Leu Asn Thr Asn Asp Lys Lys Asn lie Phe Leu Gin 
85 90 95 

Thr Met He Lys Leu Phe Asn Arg lie Lys Ser Lys Pro Leu Gly Glu 
100 105 " 110 

Lys Leu Leu Glu Met He He Asn Gly He Pro Tyr Leu Gly Asp Arg 
115 120 125 



Arg Val Pro Leu Glu Glu Phe Asn Thr Asn He Ala Ser Val Thr Val 
130 135 140 

Asn Lys Leu He Ser Asn Pro Gly Glu Val Glu Arg Lys Lys Gly He 

145 150 155 160 
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Phe Ala Asn Leu lie He Phe Gly Pro Gly Pro Val Leu Asn Glu Asn 
165 170 175 

Glu Thr He Asp He Gly He Gin Asn His Phe Ala Ser Arg Glu Gly 
180 185 190 

Phe Gly Gly He Met Gin Met Lys Phe Cys Pro Glu Tyr Val Ser Val 
195 200 205 

Phe Asn Asn Val Gin Glu Asn Lys Gly Ala Ser He Phe Asn Arg Arg 
210 215 220 

Gly Tyr Phe Ser Asp Pro Ala Leu He Leu Met His Glu Leu He His 
225 230 235 240 

Val Leu His Gly Leu Tyr Gly He Lys Val Asp Asp Leu Pro He Val 
245 250 255 

Pro Asn Glu Lys Lys Phe Phe Met Gin Ser Thr Asp Ala He Gin Ala 
260 265 270 

Glu Glu Leu Tyr Thr Phe Gly Gly Gin Asp Pro Ser He He Thr Pro 
275 280 285 

Ser Thr Asp Lys Ser He Tyr Asp Lys Val Leu Gin Asn Phe Arg Gly 
290 295 300 

lie Val Asp Arg Leu Asn Lys Val Leu Val Cys He Ser Asp Pro Asn 
305 310 315 320 

lie Asn He Asn He Tyr Lys Asn Lys Phe Lys Asp Lys Tyr Lys Phe 
325 330 " 335 

Val Glu Asp Ser Glu Gly Lys Tyr Ser He Asp Val Glu Ser Phe Asp 
340 345 350 

Lys Leu Tyr Lys Ser Leu Met Phe Gly Phe Thr Glu Thr Asn He Ala 
355 360 365 

Glu Asn Tyr Lys He Lys Thr Arg Ala Ser Tyr Phe Ser Asp Ser Leu 
370 375 380 

Pro Pro Val Lys He Lys Asn Leu Leu Asp Asn Glu He Tyr Thr He 
385 390 ~ 395 " 400 

Glu Glu Gly Phe Asn He Ser Asp Lys Asp Met Glu Lys Glu Tyr Arg 
405 410 * 415 



Gly Gin Asn Lys Ala He Asn Lys Gin Ala Tyr Glu Glu He Ser Lys 
420 425 430 
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Glu His Leu Ala Val Tyr Lys lie Gin Met Cys Ser Ala lie Glu Gly 
435 440 445 

Arg Ala Pro Gly lie Cys lie Asp Val Asp Asn Glu Asp Leu Phe Phe 
450 455 ~ 460 

He Ala Asp Lys Asn Ser Phe Ser Asp Asp Leu Ser Lys Asn Glu Arg 
465 470 475 ~ 480 

He Glu Tyr Asn Thr Gin Ser Asn Tyr He Glu Asn Asp Phe Pro He 
485 490 495 

Asn Glu Leu He Leu Asp Thr Asp Leu He Ser Lys He Glu Leu Pro 
500 505 510 

Ser Glu Asn Thr Glu Ser Leu Thr Asp Phe Asn Val Asp Val Pro Val 
515 520 525 

Tyr Glu Lys Gin Pro Ala He Lys Lys He Phe Thr Asp Glu Asn Thr 
530 535 540 

He Phe Gin Tyr Leu Tyr Ser Gin Thr Phe Pro Leu Asp He Arg Asp 
545 550 555 560 

He Ser Leu Thr Ser Ser Phe Asp Asp Ala Leu Leu Phe Ser Asn Lys 
565 570 575 

Val Tyr Ser Phe Phe Ser Met Asp Tyr He Lys Thr Ala Asn Lys Val 
580 585 ~ 590 

Val Glu Ala Gly Leu Phe Ala Gly Trp Val Lys Gin He Val Asn Asp 
595 600 605 

Phe Val He Glu Ala Asn Lys Ser Asn Thr Met Asp Lys He Ala Asp 
610 615 620 

He Ser Leu He Val Pro Tyr He Gly Leu Ala Leu Asn Val Gly Asn 
625 630 635 640 

Glu Thr Ala Lys Gly Asn Phe Glu Asn Ala Phe Glu He Ala Gly Ala 
645 650 655 

Ser He Leu Leu Glu Phe He Pro Glu Leu Leu He Pro Val Val Gly 
660 665 670 

Ala Phe Leu Leu Glu Ser Tyr He Asp Asn Lys Asn Lys He He Lys 
675 680 685 



Thr He 



Asp Asn Ala Leu Thr Lys Arg Asn Glu Lys Trp Ser Asp Met 
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690 695 700 

Tyx Gly Leu He Val Ala Gin Trp Leu Ser Thr Val Asn Thr Gin Phe 
705 710 715 720 

Tyr Thr He Lys Glu Gly Met Tyr Lys Ala Leu Asn Tyr Gin Ala Gin 
725 730 735 

Ala Leu Glu Glu He He Lys Tyr Arg Tyr Asn He Tyr Ser Glu Lys 
740 745 750 

Glu Lys Ser Asn He Asn He Asp Phe Asn Asp He Asn Ser Lys Leu 
755 760 765 

Asn Glu Gly He Asn Gin Ala He Asp Asn He Asn Asn Phe He Asn 
770 775 780 

Gly Cys Ser Val Ser Tyr Leu Met Lys Lys Met He Pro Leu Ala Val 
785 790 795 800 

Glu Lys Leu Leu Asp Phe Asp Asn Thr Leu Lys Lys Asn Leu Leu Asn 
805 810 815 

Tyr He Asp Glu Asn Lys Leu Tyr Leu lie Gly Ser Ala Glu Tyr Glu 
820 825 830 

Lys Ser Lys Val Asn Lys Tyr Leu Lys Thr He Met Pro Phe Asp Leu 
835 840 845 

Ser He Tyr Thr Asn Asp Thr He Leu He Glu Met Phe Asn Lys Tyr 
850 " 855 860 

Asn Ser 
865 

<210> 89 

<211> 2613 

<212> DNA 

<213> Clostridium botulinum 

<400> 89 



gacgacgacg 


acaaaatttc 


agaattcgga tccatgccgg 


ttaccatcaa 


caacttcaac 


60 


tacaacgacc 


cgatcgacaa 


caacaacatc attatgatgg 


aaccgccgtt 


cgcacgtggt 


120 


accggacgtt 


actacaaggc 


ttttaagatc accgaccgta tctggatcat 


cccggaacgt 


180 


tacaccttcg 


gttacaaacc 


tgaggacttc aacaagagta 


gcgggatttt 


caatcgtgac 


240 


gtctgcgagt 


actatgatcc 


agattatctg aataccaacg 


ataagaagaa 


catattcctt 


300 


cagactatga 


ttaaactctt 


caaccgtatc aaaagcaaac 


cgctcggtga 


aaaactcctc 


360 


gaaatgatta 


tcaacggtat 


cccgtacctc ggtgaccgtc 


gtgtcccgct 


tgaagagttc 


420 
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aacaccaaca 


tcgcaagcgt 


caccgtcaac 


aaactcatca 


gcaacccagg 


tgaagtcgaa 


480 


cgtaaaaaag 


gtatcttcgc 


aaacctcatc 


atcttcggtc 


cgggtccggt 


cctcaacgaa 


540 


aacgaaacca 


tcgacatcgg 


tatccagaac 


cacttcgcaa gccgtgaagg 


tttcggtggt 


600 


atcatgcaga 


tgaaattctg 


cccggaatac 


gtcagtgtct 


tcaacaacgt 


ccaggaaaac 


660 


aaaggtgcaa 


gcatcttcaa 


ccgtcgtggt 


tacttcagcg acccggcact 


catcctcatg 


720 


catgaactca 


tccacgtcct 


ccacggtctc 


tacggtatca 


aagttgacga 


cctcccgatc 


780 


gtcccgaacg 


agaagaaatt 


cttcatgcag 


agcaccgacg 


caatccaggc 


tgaggaactc 


840 


tacaccttcg 


gtggccaaga 


cccaagtatc 


ataaccccgt 


ccaccgacaa 


aagcatctac 


900 


gacaaagtcc 


tccagaactt 


caggggtatc 


gtggacagac 


tcaacaaagt 


cctcgtctgc 


960. 


atcagcgacc 


cgaacatcaa 


tatcaacata 


tacaagaaca 


agttcaaaga 


caagtacaaa 


1020 


ttcgtcgagg 


acagcgaagg 


caaatacagc 


atcgacgtag 


aaagtttcga 


caagctctac 


1080 


aaaagcctca 


tgttcggttt 


caccgaaacc 


aacatcgccg agaactacaa 


gatcaagaca 


1140 


agggcaagtt 


acttcagcga 


cagcctcccg 


cctgtcaaaa 


tcaagaacct 


cttagacaac 


1200 


gagatttaca 


ctatagaaga 


gggcttcaac 


atcagtgaca 


aagacatgga 


gaaggaatac 


1260 


agaggtcaga 


acaaggctat 


caacaaacag 


gcatacgagg 


agatcagcaa 


agaacacctc 


1320 


gcagtctaca 


agatccagat 


gtgtagcgct 


atcgaaggcc 


gagctcccgg 


gatctgcatc 


1380 


gacgttgaca 


acgaagacct 


gttcttcatc 


gctgacaaaa 


acagcttcag 


tgacgacctg 


1440 


agcaaaaacg 


aacgtatcga 


atacaacacc 


cagagcaact 


acatcgaaaa 


cgacttcccg 


1500 


atcaacgaac 


tgatcctgga 


caccgacctg 


ataagtaaaa 


tcgaactgcc 


gagcgaaaac 


1560 


accgaaagtc 


tgaccgactt 


caacgttgac 


gttccggttt 


acgaaaaaca 


gccggctatc 


1620 


aagaaaatct 


tcaccgacga 


aaacaccatc 


ttccagtacc 


tgtacagcca 


gaccttcccg 


1680 


ctggacatcc 


gtgacatcag 


tctgaccagc 


agtttcgacg acgctctgct 


gttcagcaac 


1740 


aaagtttaca 


gtttcttcag 


catggactac 


atcaaaaccg 


ctaacaaagt 


tgttgaagca 


1800 


gggctgttcg 


ctggttgggt 


taaacagatc 


gttaacgact 


tcgttatcga 


agctaacaaa 


1860 


agcaacacta 


tggacaaaat 


cgctgacatc 


agtctgatcg 


ttccgtacat 


cggtctggct 


1920 


ctgaacgttg 


gtaacgaaac 


cgctaaaggt 


aactttgaaa 


acgctttcga 


gatcgctggt 


1980 


gcaagcatcc 


tgctggagtt 


catcccggaa 


ctgctgatcc 


cggttgttgg 


tgctttcctg 


2040 


ctggaaagtt 


acatcgacaa 


caaaaacaag 


atcatcaaaa 


ccatcgacaa 


cgctctgacc 


2100 


aaacgtaacg 


aaaaatggag 


tgatatgtac 


ggtctgatcg 


ttgctcagtg 


gctgagcacc 


2160 


gtcaacaccc 


agttctacac 


catcaaagaa 


ggtatgtaca 


aagctctgaa 


ctaccaggct 


2220 


caggctctgg 


aagagatcat 


caaataccgt 


tacaacatct 


acagtgagaa 


ggaaaagagt 


2280 


aacatcaaca 


tcgacttcaa 


cgacatcaac 


agcaaactga 


acgaaggtat 


caaccaggct 


2340 


atcgacaaca 


tcaacaactt 


catcaacggt 


tgcagtgtta gctacctgat 


gaagaagatg 


2400 
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atcccgctgg 


ctgttgaaaa 


actgctggac 


ttcgacaaca 


ccctgaaaaa 


gaacctgctg 


2460 


aactacatcg 


acgaaaacaa 


gctgtacctg 


atcggtagtg 


ctgaatacga 


aaaaagtaaa 


2520 


gtgaacaaat 


acctgaagac 


catcatgccg 


ttcgacctga 


gtatctacac 


caacgacacc 


2580 


atcctgatcg 


aaatgttcaa 


caaatacaac 


age 






2613 



<210> 90 
<211> 871 
<212> PRT 

<213> Clostridium botulinum 
<400> 90 

Asp Asp Asp Asp Lys lie Ser Glu Phe Gly Ser Met Pro Val Thr lie 
15 10 15 



Asn Asn Phe Asn Tyr Asn Asp Pro lie Asp Asn Asn Asn lie lie Met- 
20 25 30 

Met Glu Pro Pro Phe Ala Arg Gly Thr Gly Arg Tyr Tyr Lys Ala Phe 
35 40 45 

Lys He Thr Asp Arg He Trp He He Pro Glu Arg Tyr Thr Phe Gly 
50 " 55 60 

Tyr Lys Pro Glu Asp Phe Asn Lys Ser Ser Gly He Phe Asn Arg Asp 
65 70 75 80 

Val Cys Glu Tyr Tyr Asp Pro Asp Tyr Leu Asn Thr Asn Asp Lys Lys 
85 90 95 

Asn He Phe Leu Gin Thr Met He Lys Leu Phe Asn Arg He Lys Ser 
100 105 110 

Lys Pro Leu Gly Glu Lys Leu Leu Glu Met He He Asn Gly lie Pro 
115 120 125 

Tyr Leu Gly Asp Arg Arg Val Pro Leu Glu Glu Phe Asn Thr Asn He 
13 0 " " 13 5 140 

Ala Ser Val Thr Val Asn Lys Leu He Ser Asn Pro Gly Glu Val Glu 
145 150 155 160 

Arg Lys Lys Gly He Phe Ala Asn Leu He He Phe Gly Pro Gly Pro 
165 170 175 

Val Leu Asn Glu Asn Glu Thr He Asp He Gly He Gin Asn His Phe 
180 185 190 

Ala Ser Arg Glu Gly Phe Gly Gly He Met Gin Met Lys Phe Cys Pro 
195 . 200 205 
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Glu Tyr Val Ser Val Phe Asn Asn Val Gin Glu Asn Lys Gly Ala Ser 
210 215 220 

lie Phe Asn Arg Arg Gly Tyr Phe Ser Asp Pro Ala Leu lie Leu Met 
225 230 235 240 

His Glu Leu lie His Val Leu His Gly Leu Tyr Gly He Lys Val Asp 
245 250 " 255 

* 

Asp Leu Pro He Val Pro Asn Glu Lys Lys Phe Phe Met Gin Ser Thr 
260 265 270 

Asp Ala He Gin Ala Glu Glu Leu Tyr Thr Phe Gly Gly Gin Asp Pro 
275 280 285 

Ser He He Thr Pro Ser Thr Asp Lys Ser He Tyr Asp Lys Val Leu 
290 295 ~ 300 

Gin Asn Phe Arg Gly He Val Asp Arg Leu Asn Lys Val Leu Val Cys 
305 310 . 315 320 

He Ser Asp Pro Asn He Asn He Asn He Tyr Lys Asn Lys Phe Lys 
325 330 335 

Asp Lys Tyr Lys Phe Val Glu Asp Ser Glu Gly Lys Tyr Ser He Asp 
340 345 ^ * 350 

Val Glu Ser Phe Asp Lys Leu Tyr Lys Ser Leu Met Phe Gly Phe Thr 
355 360 365 

Glu Thr Asn He Ala Glu Asn Tyr Lys He Lys Thr Arg Ala Ser Tyr 
370 375 380 

Phe Ser Asp Ser Leu Pro Pro Val Lys He Lys Asn Leu Leu Asp Asn 
385 390 395 400 

Glu He Tyr Thr He Glu Glu Gly Phe Asn He Ser Asp Lys Asp Met 
405 410 415 

Glu Lys Glu Tyr Arg Gly Gin Asn Lys Ala He Asn Lys Gin Ala Tyr 
420 425 430 



Glu Glu He Ser Lys Glu His Leu Ala Val Tyr Lys He Gin Met Cys 
435 440 " 445 

Ser Ala He Glu Gly Arg Ala Pro Gly He Cys He Asp Val Asp Asn 
450 455 460 

Glu Asp Leu Phe Phe He Ala Asp Lys Asn Ser Phe Ser Asp Asp Leu 
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465 470 475 480 



Ser Lys Asn Glu Arg lie Glu Tyr Asn Thr Gin Ser Asn Tyr He Glu 
485- 490 495 



Asn Asp Phe Pro He Asn Glu Leu lie Leu Asp Thr Asp Leu He Ser 
500 505 510 



Lys lie Glu Leu Pro Ser Glu Asn Thr Glu Ser Leu Thr Asp Phe Asn 
515 520 525 



Val Asp Val Pro Val Tyr Glu Lys Gin Pro Ala He Lys Lys He Phe 
530 535 540 



Thr Asp Glu Asn Thr He Phe Gin Tyr Leu Tyr Ser Gin Thr Phe Pro 
545 ~ 550 555 560 



Leu Asp He Arg Asp He Ser Leu Thr Ser Ser Phe Asp Asp Ala Leu 
565 570 575 



Leu Phe Ser Asn Lys Val Tyr Ser Phe Phe Ser Met Asp Tyr He Lys 
580 585 590 

Thr Ala Asn Lys Val Val Glu Ala Gly Leu Phe Ala Gly Trp Val Lys 
595 600 605 

Gin He Val Asn Asp Phe Val He Glu Ala Asn Lys Ser Asn Thr Met 
610 615 620 



Asp Lys He Ala Asp He Ser Leu He Val Pro Tyr He Gly Leu Ala 
625 630 635 640 



Leu Asn Val Gly Asn Glu Thr Ala Lys Gly Asn Phe Glu Asn Ala Phe 
645 650 655 



Glu He Ala Gly Ala Ser He Leu Leu Glu Phe He Pro Glu Leu Leu 
660 665 670 



He Pro Val Val Gly Ala Phe Leu Leu Glu Ser Tyr He Asp Asn Lys 
675 " 680 685 



Asn Lys He lie Lys Thr He Asp Asn Ala Leu Thr Lys Arg Asn Glu 
690 ~ 695 700 

Lys Trp Ser Asp Met Tyr Gly Leu He Val Ala Gin Trp Leu Ser Thr 
705 710 715 720 



Val Asn Thr Gin Phe Tyr Thr He Lys Glu Gly Met Tyr Lys Ala Leu 
725 730 735 
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Asn Tyr Gin Ala Gin Ala Leu Glu Glu lie lie Lys Tyr Arg Tyr Asn 

740 745 * 750 

lie Tyr Ser Glu Lys Glu Lys Ser Asn lie Asn lie Asp Phe Asn Asp 
755 760 765 

lie Asn Ser Lys Leu Asn Glu Gly lie Asn Gin Ala lie Asp Asn lie 
770 775 780 

Asn Asn Phe lie Asn Gly Cys Ser Val Ser Tyr Leu Met Lys Lys Met 
785 790 795 800 

lie Pro Leu Ala Val Glu Lys Leu Leu Asp Phe Asp Asn Thr Leu Lys 
805 810 815 

.Lys Asn Leu Leu Asn Tyr lie Asp Glu Asn Lys Leu Tyr Leu Tie Gly 
820 825 830 

Ser Ala Glu Tyr Glu Lys Ser Lys Val Asn Lys Tyr Leu Lys Thr lie 
835 840 845 

Met Pro Phe Asp Leu Ser lie Tyr Thr Asn Asp Thr lie Leu lie Glu 
850 855 860 

Met Phe Asn Lys Tyr Asn Ser 
865 870 



<210> 91 
<211> 2610 
<212> DNA 

<213> Clostridium botulinum 










<400> 91 
atcgagggaa 


ggatttcaga 


attcggatcc 


atgccggtta 


ccatcaacaa 


cttcaactac 


60 


aacgacccga 


tcgacaacaa 


caacatcatt 


atgatggaac 


cgccgttcgc 


acgtggtacc 


120 


ggacgttact 


acaaggcttt 


taagatcacc 


gaccgtatct 


ggatcatccc 


ggaacgttac 


180 


accttcggtt 


acaaacctga 


ggacttcaac 


aagagtagcg 


ggattttcaa 


tcgtgacgtc 


240 


tgcgagtact 


atgatccaga 


ttatctgaat 


accaacgata 


agaagaacat 


attccttcag 


300 


actatgatta 


aactcttcaa 


ccgtatcaaa 


agcaaaccgc 


tcggtgaaaa 


actcctcgaa 


360 


atgattatca 


acggtatccc 


gtacctcggt 


gaccgtcgtg tcccgcttga 


agagttcaac 


420 


accaacatcg 


caagcgtcac 


cgtcaacaaa 


ctcatcagca 


acccaggtga 


agtcgaacgt 


480 


aaaaaaggta 


tcttcgcaaa 


cctcatcatc 


ttcggtccgg 


gtccggtcct 


caacgaaaac 


540 


gaaaccatcg 


acatcggtat 


ccagaaccac 


ttcgcaagcc 


gtgaaggttt 


cggtggtatc 


600 


atgcagatga 


aattctgccc 


ggaatacgtc 


agtgtcttca 


acaacgtcca 


ggaaaacaaa 


660 


ggtgcaagca 


tcttcaaccg 


tcgtggttac 


ttcagcgacc 


cggcactcat 


cctcatgcat 


720 
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gaactcatcc 


acgtcctcca 


cggtctctac 


ggtatcaaag 


ttgacgacct 


cccgatcgtc 


780 


ccgaacgaga 


agaaattctt 


catgcagagc 


accgacgcaa 


tccaggctga 


ggaactctac 


840 


accttcggtg gccaagaccc 


aagtatcata 


accccgtcca 


ccgacaaaag 


catctacgac 


900 


aaagtcctcc 


agaacttcag 


gggtatcgtg 


gacagactca 


acaaagtcct 


cgtctgcatc 


960 


agcgacccga 


acatcaatat 


caacatatac 


aagaacaagt 


tcaaagacaa 


gtacaaattc 


1020 


gtcgaggaca 


gcgaaggcaa 


atacagcatc 


gacgtagaaa 


gtttcgacaa 


gctctacaaa 


1080 


agcctcatgt 


tcggtttcac 


cgaaaccaac 


atcgccgaga 


actacaagat 


caagacaagg 


1140 


gcaagttact 


tcagcgacag 


cctcccgcct 


gtcaaaatca 


agaacctctt 


agacaacgag 


1200 


atttacacta 


tagaagaggg 


cttcaacatc 


agtgacaaag 


acatggagaa 


ggaatacaga 


1260 


ggtcagaaca 


aggctatcaa 


caaacaggca 


tacgaggaga 


tcagcaaaga 


acacctcgca 


1320 


gtctacaaga 


tccagatgtg 


tagcgctatc 


gaaggccgag 


ctcccgggat 


ctgcatcgac 


1380 - 


gttgacaacg 


aagacctgtt 


cttcatcgct 


gacaaaaaca 


gcttcagtga 


cgacctgagc 


1440 


aaaaacgaac 


gtatcgaata 


caacacccag 


agcaactaca 


tcgaaaacga 


cttcccgatc 


1500 


aacgaactga tcctggacac 


cgacctgata 


agtaaaatcg 


aactgccgag 


cgaaaacacc 


1560 


gaaagtctga 


ccgacttcaa 


cgttgacgtt 


ccggtttacg 


aaaaacagcc 


ggctatcaag 


1620 


aaaatcttca 


ccgacgaaaa 


caccatcttc 


cagtacctgt 


acagccagac 


cttcccgctg 


1680 


gacatccgtg 


acatcagtct 


gaccagcagt 


ttcgacgacg 


ctctgctgtt 


cagcaacaaa 


1740 


gtttacagtt 


tcttcagcat 


ggactacatc 


aaaaccgcta 


acaaagttgt 


tgaagcaggg 


1800 


ctgttcgctg 


gttgggttaa 


acagatcgtt 


aacgacttcg 


ttatcgaagc 


taacaaaagc 


1860 


aacactatgg 


acaaaatcgc 


tgacatcagt 


ctgatcgttc 


cgtacatcgg 


tctggctctg 


1920 


aacgttggta 


acgaaaccgc 


taaaggtaac 


tttgaaaacg 


ctttcgagat 


cgctggtgca 


1980 


agcatcctgc 


tggagttcat 


cccggaactg 


ctgatcccgg 


ttgttggtgc 


tttcctgctg 


2040 


gaaagttaca 


tcgacaacaa 


aaacaagatc 


atcaaaacca 


tcgacaacgc 


tctgaccaaa 


2100 


cgtaacgaaa 


aatggagtga 


tatgtacggt 


ctgatcgttg 


ctcagtggct 


gagcaccgtc 


2160 


aacacccagt 


tctacaccat 


caaagaaggt 


atgtacaaag 


ctctgaacta 


ccaggctcag 


2220 


gctctggaag agatcatcaa 


ataccgttac 


aacatctaca 


gtgagaagga 


aaagagtaac 


2280 


atcaacatcg 


acttcaacga 


catcaacagc 


aaactgaacg 


aaggtatcaa 


ccaggctatc 


2340 


gacaacatca 


acaacttcat 


caacggttgc 


agtgttagct 


acctgatgaa 


gaagatgatc 


2400 


ccgctggctg ttgaaaaact 


gctggacttc 


gacaacaccc 


tgaaaaagaa 


cctgctgaac 


2460 


tacatcgacg 


aaaacaagct 


gtacctgatc 


QQtacitQCtcr 


aatacgaaaa 


aagtaaagtg 


2520 


aacaaatacc 


tgaagaccat 


catgccgttc 


gacctgagta 


tctacaccaa 


cgacaccatc 


2580 


ctgatcgaaa 


tgttcaacaa 


atacaacagc 








2610 



<210> 92 
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<211> 870 
<212> PRT 

<213> Clostridium botulinum 
<400> 92 

lie Glu Gly Arg He Ser Glu Phe Gly Ser Met Pro Val Thr He Asn 
15 10 15 

Asn Phe Asn Tyr Asn Asp Pro He Asp Asn Asn Asn lie He Met Met 
20 25 30 

Glu Pro Pro Phe Ala Arg Gly Thr Gly Arg Tyr Tyr Lys Ala Phe Lys 
35 40 45 

He Thr Asp Arg He Trp He He Pro Glu Arg Tyr Thr Phe Gly Tyr 
50 55 60 

Lys Pro Glu Asp Phe Asn Lys Ser Ser Gly lie Phe Asn Arg Asp Val 
65 70 75 80 

Cys Glu Tyr Tyr Asp Pro Asp Tyr Leu Asn Thr Asn Asp Lys Lys Asn 
85 90 95 

He Phe Leu Gin Thr Met He Lys Leu Phe Asn Arg He Lys Ser Lys 
100 105 110 

Pro Leu Gly Glu Lys Leu Leu Glu Met He He Asn Gly He Pro Tyr 
115 120 125 

Leu Gly Asp Arg Arg Val Pro Leu Glu Glu Phe Asn Thr Asn He Ala 
130 135 140 

Ser Val Thr Val Asn Lys Leu He Ser Asn Pro Gly Glu Val Glu Arg 
145 150 155 160 

Lys Lys Gly He Phe Ala Asn Leu He He Phe Gly Pro Gly Pro Val 
165 170 175 

Leu Asn Glu Asn Glu Thr He Asp lie Gly He Gin Asn His Phe Ala 
180 185 190 

Ser Arg Glu Gly Phe Gly Gly He Met Gin Met Lys Phe Cys Pro Glu 
195 * 200 205 

Tyr Val Ser Val Phe Asn Asn Val Gin Glu Asn Lys Gly Ala Ser He 
210 215 220 



Phe Asn Arg Arg Gly Tyr Phe Ser Asp Pro Ala Leu He Leu Met His 
225 230 235 240 
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Glu Leu lie His Val Leu His Gly Leu Tyr Gly lie Lys Val Asp Asp 

245 250 ^ 255 

Leu Pro lie Val Pro Ash Glu Lys Lys Phe Phe Met Gin Ser Thr Asp 

260 265 270 

Ala He Gin Ala Glu Glu Leu Tyr Thr Phe Gly Gly Gin Asp Pro Ser 

275 280 ** 285 

He He Thr Pro Ser Thr Asp Lys Ser He Tyr Asp Lys Val Leu Gin 

290 295 300 

Asn Phe Arg Gly He Val Asp Arg Leu Asn Lys Val Leu Val Cys He 

305 310 315 320 

Ser Asp Pro Asn He Asn He Asn He Tyr Lys Asn Lys Phe Lys Asp 

325 . 330 ' 335 

Lys Tyr Lys Phe Val Glu Asp Ser Glu Gly Lys Tyr Ser He Asp Val 

340 345 350 

Glu Ser Phe Asp Lys Leu Tyr Lys Ser Leu Met Phe Gly Phe Thr Glu 

355 360 365 

Thr Asn He Ala Glu Asn Tyr Lys He Lys Thr Arg Ala Ser Tyr Phe 

370 375 380 

Ser Asp Ser Leu Pro Pro Val Lys He Lys Asn Leu Leu Asp Asn Glu 

385 390 395 400 

He Tyr Thr He Glu Glu Gly Phe Asn He Ser Asp Lys Asp Met Glu 

405 410 ** " 415 

Lys Glu Tyr Arg Gly Gin Asn Lys Ala He Asn Lys Gin Ala Tyr Glu 

420 425 "* 430 

Glu He Ser Lys Glu His Leu Ala Val Tyr Lys He Gin Met Cys Ser 

435 440 ** 445 

Ala He Glu Gly Arg Ala Pro Gly He Cys He Asp Val Asp Asn Glu 

450 455 ^ 460 

Asp Leu Phe Phe He Ala Asp Lys Asn Ser Phe Ser Asp Asp Leu Ser 

465 470 475 480 

Lys Asn Glu Arg He Glu Tyr Asn Thr Gin Ser Asn Tyr He Glu Asn 

485 490 ' 495 



Asp Phe Pro He Asn Glu Leu He Leu Asp Thr Asp Leu He Ser Lys 
500 505 510 
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He Glu Leu Pro Ser Glu Asn Thr Glu Ser Leu Thr Asp Phe Asn Val 

515 520 525 

Asp Val Pro Val Tyr Glu Lys Gin Pro Ala He Lys Lys He Phe Thr 

530 535 540 

Asp Glu Asn Thr He Phe Gin Tyr Leu Tyr Ser Gin Thr Phe Pro Leu 

545 550 555 560 

Asp He Arg Asp He Ser Leu Thr Ser Ser Phe Asp Asp Ala Leu Leu 

565 570 575 

Phe Ser Asn Lys Val Tyr Ser Phe Phe Ser Met Asp Tyr He Lys Thr 

580 585 590 

Ala Asn Lys Val Val Glu Ala Gly Leu Phe Ala Gly Trp Val Lys Gin 

595 600 605 



He Val Asn Asp Phe Val He Glu Ala Asn Lys Ser Asn Thr Met Asp 
610 615 620 

Lys He Ala Asp He Ser Leu He Val Pro Tyr He Gly Leu Ala Leu 
625 630 635 ' 640 

Asn Val Gly Asn Glu Thr Ala Lys Gly Asn Phe Glu Asn Ala Phe Glu 
645 650 655 

He Ala Gly Ala Ser He Leu Leu Glu Phe He Pro Glu Leu Leu He 
660 665 670 

Pro Val Val Gly Ala Phe Leu Leu Glu Ser Tyr He Asp Asn Lys Asn 
675 680 685 

Lys He He Lys Thr He Asp Asn Ala Leu Thr Lys Arg Asn Glu Lys 
690 695 700 

Trp Ser Asp Met Tyr Gly Leu He Val Ala Gin Trp Leu Ser Thr Val 
705 710 715 " 720 

Asn Thr Gin Phe Tyr Thr He Lys Glu Gly Met Tyr Lys Ala Leu Asn 
725 730 ^ 735 

Tyr Gin Ala Gin Ala Leu Glu Glu He He Lys Tyr Arg Tyr Asn He 
740 745 750 

Tyr Ser Glu Lys Glu Lys Ser Asn He Asn He Asp Phe Asn Asp He 
755 760 765 



Asn Ser 



Lys Leu Asn Glu Gly He Asn Gin Ala He Asp Asn He Asn 
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770 775 780 

Asn Phe lie Asn Gly Cys Ser Val Ser Tyr Leu Met Lys Lys Met lie 
785 ^ 790 795 800 

Pro Leu Ala Val Glu Lys Leu Leu Asp Phe Asp Asn Thr Leu Lys Lys 
805 * 810 815 

Asn Leu Leu Asn Tyr lie Asp Glu Asn Lys Leu Tyr Leu lie Gly Ser 
820 825 830 

Ala Glu Tyr Glu Lys Ser Lys Val Asn Lys Tyr Leu Lys Thr lie Met 
835 840 845 



Pro Phe Asp Leu Ser lie Tyr Thr Asn Asp Thr He Leu lie Glu Met 
850 855 860 



Phe Asn Lys Tyr Asn Ser 
865 ~ 870 

<210> 93 

<211> 2586 

<212> DNA 

<213> Clostridium botulinum 

<400> 93 



ggatccatgc 


cggttaccat 


caacaacttc 


aactacaacg 


acccgatcga 


caacaacaac 


60 


atcattatga 


tggaaccgcc 


gttcgcacgt 


ggtaccggac 


gttactacaa 


ggcttttaag 


120 


atcaccgacc 


gtatctggat 


catcccggaa 


cgttacacct 


tcggttacaa 


acctgaggac 


180 


ttcaacaaga 


gtagcgggat 


tttcaatcgt 


gacgtctgcg 


agtactatga 


tccagattat 


240 


ctgaatacca 


acgataagaa 


gaacatattc 


cttcagacta 


tgattaaact 


cttcaaccgt 


300 


atcaaaagca 


aaccgctcgg 


tgaaaaactc 


ctcgaaatga 


ttatcaacgg 


tatcccgtac 


360 


ctcggtgacc 


gtcgtgtccc 


gcttgaagag 


ttcaacacca 


acatcgcaag 


cgtcaccgtc 


420 


aacaaactca 


tcagcaaccc 


aggtgaagtc 


gaacgtaaaa 


aaggtatctt 


cgcaaacctc 


480 


atcatcttcg 


gtccgggtcc 


ggtcctcaac 


gaaaacgaaa 


ccatcgacat 


cggtatccag 


540 


aaccacttcg 


caagccgtga 


aggtttcggt 


ggtatcatgc 


agatgaaatt 


ctgcccggaa 


600 


tacgtcagtg 


tcttcaacaa 


cgtccaggaa 


aacaaaggtg 


caagcatctt 


caaccgtcgt 


660 


ggttacttca 


gcgacccggc 


actcatcctc 


atgcatgaac 


tcatccacgt 


cctccacggt 


720 


ctctacggta 


tcaaagttga 


cgacctcccg 


atcgtcccga 


acgagaagaa 


attcttcatg 


780 


cagagcaccg 


acgcaatcca 


ggctgaggaa 


ctctacacct 


tcggtggcca 


agacccaagt 


840 


atcataaccc 


cgtccaccga 


caaaagcatc 


tacgacaaag 


tcctccagaa 


cttcaggggt 


900 


atcgtggaca 


gactcaacaa 


agtcctcgtc 


tgcatcagcg 


acccgaacat 


caatatcaac 


960 


atatacaaga 


acaagttcaa 


agacaagtac 


aaattcgtcg 


aggacagcga 


aggcaaatac 


1020 
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agcatcgacg 


tagaaagttt 


cgacaagctc 


accaacatcg 


ccgagaacta 


caagatcaag 


ccgcctgtca 


aaatcaagaa 


cctcttagac 


aacatcagtg 


acaaagacat 


ggagaaggaa 


caggcatacg 


aggagatcag 


caaagaacac 


gctatcgaag 


gccgagctcc 


cgggatctgc 


atcgctgaca 


aaaacagctt 


cagtgacgac 


acccagagca 


actacatcga 


aaacgacttc 


ctgataagta 


aaatcgaact 


gccgagcgaa 


gacgttccgg 


tttacgaaaa 


acagccggct 


atcttccagt 


acctgtacag 


ccagaccttc 


agcagtttcg 


acgacgctct 


gctgttcagc 


tacatcaaaa 


ccgctaacaa 


agttgttgaa 


atcgttaacg 


acttcgttat 


cgaagctaac 


atcagtctga 


tcgttccgta 


catcggtctg 


ggtaactttg 


aaaacgcttt 


cgagatcgct 


gaactgctga 


tcccggttgt 


tggtgctttc 


aagatcatca 


aaaccatcga 


caacgctctg 


tacggtctga 


tcgttgctca 


gtggctgagc 


gaaggtatgt 


acaaagctct 


gaactaccag 


cgttacaaca 


tctacagtga 


gaaggaaaag 


aacagcaaac 


tgaacgaagg 


tatcaaccag 


ggttgcagtg 


ttagctacct 


gatgaagaag 


gacttcgaca 


acaccctgaa 


aaagaacctg 


ctgatcggta 


gtgctgaata 


cgaaaaaagt 


ccgttcgacc 


tgagtatcta 


caccaacgac 



aacagc 



<210> 94 

<211> 862 

<212> PRT 

<213> Clostridium botulinum 

<400> 94 
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tacaaaagcc 


tcatgttcgg 


tttcaccgaa 


1080 


acaagggcaa 


gttacttcag 


cgacagcctc 


1140 


aacgagattt 


acactataga 


agagggcttc 


1200 


tacagaggtc 


agaacaaggc 


tatcaacaaa 


1260 


ctcgcagtct 


acaagatcca 


gatgtgtagc 


1320 


atcgacgttg 


acaacgaaga 


cctgttcttc 


1380 


ctgagcaaaa 


acgaacgtat 


cgaatacaac 


1440 


ccgatcaacg 


aactgatcct 


ggacaccgac 


1500 


aacaccgaaa 


gtctgaccga 


cttcaacgtt 


1560 


atcaagaaaa 


tcttcaccga 


cgaaaacacc 


1620 


ccgctggaca 


tccgtgacat 


cagtctgacc 


1680 


aacaaagttt 


acagtttctt 


cagcatggac 


1740 


gcagggctgt 


tcgctggttg 


ggttaaacag 


1800 


aaaagcaaca 


ctatggacaa 


aatcgctgac 


1860 


gctctgaacg 


ttggtaacga 


aaccgctaaa 


1920 


ggtgcaagca 


tcctgctgga 


gttcatcccg 


1980 


ctgctggaaa 


gttacatcga 


caacaaaaac 


2040 


accaaacgta 


acgaaaaatg 


gagtgatatg 


2100 


accgtcaaca 


cccagttcta 


caccatcaaa 


2160 


gctcaggctc 


tggaagagat 


catcaaatac 


2220 


agtaacatca 


acatcgactt 


caacgacatc 


2280 


gctatcgaca 


acatcaacaa 


cttcatcaac 


2340 


atgatcccgc 


tggctgttga 


aaaactgctg 


2400 


ctgaactaca 


tcgacgaaaa 


caagctgtac 


2460 


aaagtgaaca 


aatacctgaa 


gaccatcatg 


2520 


accatcctga 


tcgaaatgtt 


caacaaatac 


2580 
2586 



Gly Ser Met Pro Val Thr lie Asn Asn Phe Asn 
15 10 



Tyr Asn Asp Pro He 
15 
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Asp Asn Asn Asn He He Met Met Glu Pro Pro Phe Ala Arg Gly Thr 
20 25 30 



Gly Arg Tyr Tyr Lys Ala Phe Lys He Thr Asp Arg He Trp He He 
35 40 45 



Pro Glu Arg Tyr Thr Phe Gly Tyr Lys Pro Glu Asp Phe Asn Lys Ser 
50 55 60 



Ser Gly He Phe Asn Arg Asp Val Cys Glu Tyr Tyr Asp Pro Asp Tyr 
65 70 75 80 



Leu Asn Thr Asn Asp Lys Lys Asn He Phe Leu Gin Thr Met He Lys 
85 90 95 



Leu Phe Asn Arg He Lys Ser Lys Pro Leu Gly Glu Lys Leu Leu Glu 
100 105 110 



Met He He Asn Gly He Pro Tyr Leu Gly Asp Arg Arg Val Pro Leu 
115 120 125 



Glu Glu Phe Asn Thr Asn He Ala Ser Val Thr Val Asn Lys Leu He 
130 135 140 



Ser Asn Pro Gly Glu Val Glu Arg Lys Lys Gly He Phe Ala Asn Leu 
145 150 155 160 



He lie Phe Gly Pro Gly Pro Val Leu Asn Glu Asn Glu Thr He Asp 
165 ~ 170 175 



He Gly He Gin Asn His Phe Ala Ser Arg Glu Gly Phe Gly Gly He 
180 185 190 



Met Gin Met Lys Phe Cys Pro Glu Tyr Val Ser Val Phe Asn Asn Val 
195 200 205 



Gin Glu Asn Lys Gly Ala Ser He Phe Asn Arg Arg Gly Tyr Phe Ser 
210 215 " 220 



Asp Pro Ala Leu He Leu Met His Glu Leu He His Val Leu His Gly 
225 230 235 240 



Leu Tyr Gly lie Lys Val Asp Asp Leu Pro He Val Pro Asn Glu Lys 
245 250 255 



Lys Phe Phe Met Gin Ser Thr Asp Ala lie Gin Ala Glu Glu Leu Tyr 
260 265 270 



Thr Phe Gly Gly Gin Asp Pro Ser He He Thr Pro Ser Thr Asp Lys 
275 280 285 
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Ser lie Tyr Asp Lys Val Leu Gin Asn Phe Arg Gly He Val Asp Arg 
290 295 300 



Leu Asn Lys Val Leu Val Cys He Ser Asp Pro Asn He Asn He Asn 
305 310 315 320 



He Tyr Lys Asn Lys Phe Lys Asp Lys Tyr Lys Phe Val Glu Asp Ser 
325 330 335 



Glu Gly Lys Tyr Ser He Asp Val Glu Ser Phe Asp Lys Leu Tyr Lys 
340 345 " 350 



Ser Leu Met Phe Gly Phe Thr Glu Thr Asn lie Ala Glu Asn Tyr Lys 
355 360 365 

He Lys Thr Arg Ala Ser Tyr Phe Ser Asp Ser Leu Pro Pro Val Lys 
370 375 380 



He Lys Asn Leu Leu Asp Asn Glu He Tyr Thr He Glu Glu Gly Phe 
385 390 395 400 



Asn He Ser Asp Lys Asp Met Glu Lys Glu Tyr Arg Gly Gin Asn Lys 
405 410 415 

Ala He Asn Lys Gin Ala Tyr Glu Glu He Ser Lys Glu His Leu Ala 
420 425 ^ 430 

Val Tyr Lys He Gin Met Cys Ser Ala He Glu Gly Arg Ala Pro Gly 
435 440 "* 445 

He Cys He Asp Val Asp Asn Glu Asp Leu* Phe Phe He Ala Asp Lys 
450 455 460 



Asn Ser Phe Ser Asp Asp Leu Ser Lys Asn Glu Arg He Glu Tyr Asn 
465 470 475 480 

Thr Gin Ser Asn Tyr He Glu Asn Asp Phe Pro He Asn Glu Leu He 
485 490 495 



Leu Asp Thr Asp Leu He Ser Lys He Glu Leu Pro Ser Glu Asn Thr 
500 505 510 



Glu Ser Leu Thr Asp Phe Asn Val Asp Val Pro Val Tyr Glu Lys Gin 
515 520 525 



Pro Ala He Lys Lys He Phe Thr Asp Glu Asn Thr He Phe Gin Tyr 
530 535 540 



Leu Tyr 



Ser Gin Thr 



Phe Pro Leu Asp He Arg Asp He Ser Leu Thr 
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545 550 555 560 



Ser Ser Phe Asp Asp Ala Leu Leu Phe Ser Asn Lys Val Tyr Ser Phe 
565 570 575 



Phe Ser Met Asp Tyr lie Lys Thr Ala Asn Lys Val Val Glu Ala Gly 
580 585 590 



Leu Phe Ala Gly Trp Val Lys Gin lie Val Asn Asp Phe Val lie Glu 
595 600 605 



Ala Asn Lys Ser Asn Thr Met Asp Lys lie Ala Asp lie Ser Leu lie 
610 615 620 



Val Pro Tyr lie Gly Leu Ala Leu Asn Val Gly Asn Glu Thr Ala Lys 

625 630 635 640 

Gly Asn Phe Glu Asn Ala Phe Glu lie Ala Gly Ala Ser lie Leu Leu 

645 650 655 



Glu Phe lie Pro Glu Leu Leu lie Pro Val Val Gly Ala Phe Leu Leu 
660 665 670 



Glu Ser Tyr lie Asp Asn Lys Asn Lys lie lie Lys Thr lie Asp Asn 
675 680 685 



Ala Leu Thr Lys Arg Asn Glu Lys Trp Ser Asp Met Tyr Gly Leu lie 
690 695 ^ 700 



Val Ala Gin Trp Leu Ser Thr Val Asn Thr Gin Phe Tyr Thr lie Lys 
705 710 715 720 



Glu Gly Met Tyr Lys Ala Leu Asn Tyr Gin Ala Gin Ala Leu Glu Glu 
725 730 735 



lie lie Lys Tyr Arg Tyr Asn lie Tyr Ser Glu Lys Glu Lys Ser Asn 
740 745 750 



lie Asn lie Asp Phe Asn Asp lie Asn Ser Lys Leu Asn Glu Gly lie 
755 760 765 



Asn Gin Ala lie Asp Asn lie Asn Asn Phe He Asn Gly Cys Ser Val 
770 775 780 



Ser Tyr Leu Met Lys Lys Met He Pro Leu Ala Val Glu Lys Leu Leu 
785 790 795 800 



Asp Phe Asp Asn Thr Leu Lys Lys Asn Leu Leu Asn Tyr He Asp Glu 
805 810 815 
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Asn Lys Leu Tyr Leu lie Gly Ser Ala Glu Tyr Glu Lys Ser Lys Val 
820 825 830 

Asn Lys Tyr Leu Lys Thr lie Met Pro Phe Asp Leu Ser lie Tyr Thr 
835 840 845 

Asn Asp Thr lie Leu lie Glu Met Phe Asn Lys Tyr Asn Ser 
850 855 860 

<210> 95 

<211> 2601 

<212> DNA 

<213> Clostridium botulinum 



<400> 95 



aat c coacraci 


ctcgtggatc 


catgccggtt 


accatcaaca 


acttcaacta 


caacgacccg 


60 


atcgacaapfl 


acaacatcat 


tatgatggaa 


ccgccgttcg 


cacgtggtac 


cggacgttac 


120 


tacaaggctt 


ttaagatcac 


cgaccgtatc 


tggatcatcc 


cggaacgtta 


caccttcggt 


180 


tacaaacctg 


aggacttcaa 


caagagtagc 


gggattttca 


atcgtgacgt 


ctgcgagtac 


240 


tatgatccag 


attatctgaa 


taccaacgat 


aagaagaaca 


tattccttca 


gactatgatt 


300 


aaactcttca 


accgtatcaa 


aagcaaaccg 


ctcggtgaaa 


aactcctcga 


aatgattatc 


360 


aacggtatcc 


cgtacctcgg 


tgaccgtcgt 


gtcccgcttg 


aagagttcaa 


caccaacatc 


420 


gcaagcgtca 


ccgtcaacaa 


actcatcagc 


aacccaggtg 


aagtcgaacg 


taaaaaaggt 


480 


atcttcgcaa 


acctcatcat 


cttcggtccg 


ggtccggtcc 


tcaacgaaaa 


cgaaaccatc 


540 


gacatcggta 


tccagaacca 


cttcgcaagc 


cgtgaaggtt 


tcggtggtat 


catgcagatg 


600 


uClCI I— I— V_- I— \ — V— 


ccfor a a t* a c a t* 


caatatcttc 


aacaacgtcc 


agga a a a c a a 


aggtgcaagc 


660 


atcttcaacc 


gtcgtggtta 


cttcagcgac 


ccggcactca 


tcctcatgca 


tgaactcatc 


720 


cacgtcctcc 


acggtctcta 


cggtatcaaa 


gttgacgacc 


tcccgatcgt 


cccgaacgag 


780 


aagaaattct 


tcatgcagag 


caccgacgca 


atccaggctg 


aggaactcta 


caccttcggt 


840 


ggccaagacc 


caagtatcat 


aaccccgtcc 


accgacaaaa 


gcatctacga 


caaagtcctc 


900 


cagaacttca 


ggggtatcgt 


ggacagactc 


aacaaagtcc 


tcgtctgcat 


cagcgacccg 


960 


aacatcaata 


tcaacatata 


caagaacaag 


ttcaaagaca 


agtacaaatt 


cgtcgaggac 


1020 


agcgaaggca 


aatacagcat 


cgacgtagaa 


agtttcgaca 


agctctacaa 


aagcctcatg 


1080 


ttcggtttca 


ccgaaaccaa 


catcgccgag 


aactacaaga 


tcaagacaag 


ggcaagttac 


1140 


ttcagcgaca 


gcctcccgcc 


tgtcaaaatc 


aagaacctct 


tagacaacga 


gatttacact 


1200 


atagaagagg 


gcttcaacat 


cagtgacaaa 


gacatggaga 


aggaatacag 


aggtcagaac 


1260 


aaggctatca 


acaaacaggc 


atacgaggag 


atcagcaaag 


aacacctcgc 


agtctacaag 


1320 


atccagatgt 


gtagcgctat 


cgaaggccga 


gctcccggga 


tctgcatcga 


cgttgacaac 


1380 


gaagacctgt 


tcttcatcgc 


tgacaaaaac 


agcttcagtg 


acgacctgag 


caaaaacgaa 


1440 
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cgtatcgaat 


acaacaccca 


gagcaactac 


atcgaaaacg 


acttcccgat 


caacgaactg 


1500 


atcctggaca 


ccgacctgat 


aagtaaaatc 


gaactgccga 


gcgaaaacac 


cgaaagtctg 


1560 


accgacttca 


acgttgacgt 


tccggtttac 


gaaaaacagc 


cggctatcaa 


gaaaatcttc 


1620 


accgacgaaa 


acaccatctt 


ccagtacctg 


tacagccaga 


ccttcccgct 


ggacatccgt 


1680 


gacatcagtc 


tgaccagcag 


tttcgacgac 


gctctgctgt 


tcagcaacaa 


agtttacagt 


1740 


ttcttcagca tggactacat 


caaaaccgct 


aacaaagttg 


ttgaagcagg 


gctgttcgct 


1800 


ggttgggtta 


aacagatcgt 


taacgacttc 


gttatcgaag 


ctaacaaaag 


caacactatg 


1860 


gacaaaatcg 


ctgacatcag 


tctgatcgtt 


ccgtacatcg 


gtctggctct 


gaacgttggt 


1920 


aacgaaaccg 


ctaaaggtaa 


ctttgaaaac 


gctttcgaga 


tcgctggtgc 


aagcatcctg 


1980 


ctggagttca 


tcccggaact 


gctgatcccg 


gttgttggtg 


ctttcctgct 


ggaaagttac 


2040 


atcgacaaca 


aaaacaagat 


catcaaaacc 


atcgacaacg 


ctctgaccaa 


acgtaacgaa 


2100 


aaatggagtg 


atatgtacgg 


tctgatcgtt 


gctcagtggc 


tgagcaccgt 


caacacccag 


2160 


ttctacacca 


tcaaagaagg 


tatgtacaaa 


gctctgaact 


accaggctca 


ggctctggaa 


2220 


gagatcatca 


aataccgtta 


caacatctac 


agtgagaagg 


aaaagagtaa 


catcaacatc 


2280 


gacttcaacg 


acatcaacag 


caaactgaac 


gaaggtatca 


accaggctat 


cgacaacatc 


2340 


aacaacttca 


tcaacggttg 


cagtgttagc 


tacctgatga 


agaagatgat 


cccgctggct 


2400 


gttgaaaaac 


tgctggactt 


cgacaacacc 


ctgaaaaaga 


acctgctgaa 


ctacatcgac 


2460 


gaaaacaagc 


tgtacctgat 


cggtagtgct 


gaatacgaaa 


aaagtaaagt 


gaacaaatac 


2520 


ctgaagacca 


tcatgccgtt 


cgacctgagt 


atctacacca 


acgacaccat 


cctgatcgaa 


2580 


atgttcaaca 


aatacaacag 


c 








2601 



<210> 96 
<211> 867 
<212> PRT 

<213> Clostridium botulinum 
<400> 96 

Ser Pro Gly Ala Arg Gly Ser Met Pro Val Thr lie Asn Asn Phe Asn 
15 10 15 

Tyr Asn Asp Pro lie Asp Asn Asn Asn lie lie Met Met Glu Pro Pro 
20 25 30 

Phe Ala Arg Gly Thr Gly Arg Tyr Tyr Lys Ala Phe Lys lie Thr Asp 
35 40 45 

Arg lie Trp lie lie Pro Glu Arg Tyr Thr Phe Gly Tyr Lys Pro Glu 
50 55 60 



Asp Phe Asn Lys Ser Ser Gly lie Phe Asn Arg Asp Val Cys Glu Tyr- 
es 70 75 80 
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Tyr Asp Pro Asp Tyr Leu Asn Thr Asn Asp Lys Lys Asn lie Phe Leu 
85 90 95 



Gin Thr Met lie Lys Leu Phe Asn Arg lie Lys Ser Lys Pro Leu Gly 
100 105 110 



Glu Lys Leu Leu Glu Met lie lie Asn Gly lie Pro Tyr Leu Gly Asp 
115 12 0 " 125 



Arg Arg Val Pro Leu Glu Glu Phe Asn Thr Asn lie Ala Ser Val Thr 
130 135 140 

Val Asn Lys Leu lie Ser Asn Pro Gly Glu Val Glu Arg Lys Lys Gly 
145 150 155 * 160 

lie Phe Ala Asn Leu lie lie Phe Gly Pro Gly Pro Val Leu Asn Glu 
165 170 175 

Asn Glu Thr lie Asp lie Gly He Gin Asn His Phe Ala Ser Arg Glu 
180 185 190 

Gly Phe Gly Gly He Met Gin Met Lys Phe Cys Pro Glu Tyr Val Ser 
195 200 205 

Val Phe Asn Asn Val Gin Glu Asn Lys Gly Ala Ser lie Phe Asn Arg 
210 215 220 

Arg Gly Tyr Phe Ser Asp Pro Ala Leu He Leu Met His Glu Leu He 
225 230 235. 240 

His Val Leu His Gly Leu Tyr Gly He Lys Val Asp Asp Leu Pro He 
245 250 255 

Val Pro Asn Glu Lys Lys Phe Phe Met Gin Ser Thr Asp Ala lie Gin 
260 265 270 

Ala Glu Glu Leu Tyr Thr Phe Gly Gly Gin Asp Pro Ser He He Thr 
275 " 280 285 



Pro Ser Thr Asp Lys Ser He Tyr Asp Lys Val Leu Gin Asn Phe Arg 
290 295 * 300 



Gly He Val Asp Arg Leu Asn Lys Val Leu Val Cys He Ser Asp Pro 
305 310 315 320 



Asn He Asn He Asn He Tyr Lys Asn Lys Phe Lys Asp Lys Tyr Lys 
325 330 335 



Phe Val Glu Asp Ser Glu Gly Lys Tyr Ser He Asp Val Glu Ser Phe 
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340 345 350 



Asp Lys Leu Tyr Lys Ser Leu Met Phe Gly Phe Thr Glu Thr Asn lie 
355 360 365 

Ala Glu Asn Tyr Lys lie Lys Thr Arg Ala Ser Tyr Phe Ser Asp Ser 
370 375 380 



Leu Pro Pro Val Lys lie Lys Asn Leu Leu Asp Asn Glu lie Tyr Thr 
385 390 395 400 

He Glu Glu Gly Phe Asn lie Ser Asp Lys Asp Met Glu Lys Glu Tyr 
405 410 415 

Arg Gly Gin Asn Lys Ala He Asn Lys Gin Ala Tyr Glu Glu He Ser 
420 475 430 

Lys Glu His Leu Ala Val Tyr Lys lie Gin Met Cys Ser Ala He Glu 
435 440 445 

Gly Arg Ala Pro Gly He Cys He Asp Val Asp Asn Glu Asp Leu Phe 
450 455 460 

Phe He Ala Asp Lys Asn Ser Phe Ser Asp Asp Leu Ser Lys Asn Glu 
465 470 475 480 

Arg He Glu Tyr Asn Thr Gin Ser Asn Tyr He Glu Asn Asp Phe Pro 
485 490 495 

He Asn Glu Leu He Leu Asp Thr Asp Leu He Ser Lys He Glu Leu 
500 505 510 



Pro Ser Glu Asn Thr Glu Ser Leu Thr Asp Phe Asn Val Asp Val Pro 
515 520 525 

Val Tyr Glu Lys Gin Pro Ala He Lys Lys He Phe Thr Asp Glu Asn 
530 535 540 

Thr He Phe Gin Tyr Leu Tyr Ser Gin Thr Phe Pro Leu Asp He Arg 
545 550 555 * 560 



Asp He Ser Leu Thr Ser Ser Phe Asp Asp Ala Leu Leu Phe Ser Asn 
565 570 575 



Lys Val Tyr Ser Phe Phe Ser Met Asp Tyr He Lys Thr Ala Asn Lys 
580 585 590 



Val Val Glu Ala Gly Leu Phe Ala Gly Trp Val Lys Gin He Val Asn 
595 600 " ~ 605 
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Asp Phe Val lie Glu Ala Asn Lys Ser Asn Thr Met Asp Lys lie Ala 
610 615 620 

Asp He Ser Leu He Val Pro Tyr He Gly Leu Ala Leu Asn Val Gly 
6 25 630 635 640 

Asn Glu Thr Ala Lys Gly Asn Phe Glu Asn Ala Phe Glu He Ala Gly 
645 650 655 

Ala Ser He Leu Leu Glu Phe He Pro Glu Leu Leu He Pro Val Val 
660 665 670 

Gly Ala Phe Leu Leu Glu Ser Tyr He Asp Asn Lys Asn Lys He He 
675 680 685 

Lys Thr lie Asp Asn Ala Leu Thr Lys Arg Asn Glu Lys Tro Ser Asp 
690 695 700 

Met Tyr Gly Leu He Val Ala Gin Trp Leu Ser Thr Val Asn Thr Gin 
705 710 715 720 

Phe Tyr Thr He Lys Glu Gly Met Tyr Lys Ala Leu Asn Tyr Gin Ala 
725 730 735 

Gin Ala Leu Glu Glu He He Lys Tyr Arg Tyr Asn He Tyr Ser Glu 
740 745 750 

Lys Glu Lys Ser Asn He Asn He Asp Phe Asn Asp He Asn Ser Lys 
755 760 765 

Leu Asn Glu Gly He Asn Gin Ala He Asp Asn He Asn Asn Phe He 
770 775 780 

Asn Gly Cys Ser Val Ser Tyr Leu Met Lys Lys Met He Pro Leu Ala 
785 790 795 800 

Val Glu Lys Leu Leu Asp Phe Asp Asn Thr Leu Lys Lys Asn Leu Leu 
805 810 815 

Asn Tyr He Asp Glu Asn Lys Leu Tyr Leu He Gly Ser Ala Glu Tyr 
820 825 "* 830 

Glu Lys Ser Lys Val Asn Lys Tyr Leu Lys Thr He Met Pro Phe Asp 
835 840 845 

Leu Ser He Tyr Thr Asn Asp Thr He Leu He Glu Met Phe Asn Lys 
650 855 860 



Tyr Asn Ser 
865 
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<210> 97 

<211> 2601 

<212> DNA 

<213> Clostridium botulinum 

<400> 97 



gccatggctg 


atatcggatc 


catgccggtt 


accatcaaca 


acttcaacta 


caacgacccg 


60 


atcgacaaca 


acaacatcat 


tatgatggaa 


ccgccgttcg 


cacgtggtac 


cggacgttac 


120 


tacaaggctt 


ttaagatcac 


cgaccgtatc 


tggatcatcc 


cggaacgtta 


caccttcggt 


180 


tacaaacctg 


aggacttcaa 


caagagtagc 


gggattttca 


atcgtgacgt 


ctgcgagtac 


240 


tatgatccag 


attatctgaa 


taccaacgat 


aagaagaaca 


tattccttca 


gactatgatt 


300 


aaactcttca 


accgtatcaa 


aagcaaaccg 


ctcggtgaaa 


aactcctcga 


aatgattatc 


360 


aacggtatcc 


cgtacctcgg 


tgaccgtcgt 


gtcccgcttg 


aagagttcaa 


caccaacatc 


420 


gcaagcgtca 


ccgtcaacaa 


actcatcagc 


aacccaggtg 


aagtcgaacg 


taaaaaaggt 


480 


atcttcgcaa 


acctcatcat 


cttcggtccg 


ggtccggtcc 


tcaacgaaaa 


cgaaaccatc. 


540 


gacatcggta 


tccagaacca 


cttcgcaagc 


cgtgaaggtt 


tcggtggtat 


catgcagatg 


600 


aaattctgcc 


cggaatacgt 


cagtgtcttc 


aacaacgtcc 


aggaaaacaa 


aggtgcaagc 


660 


atcttcaacc 


gtcgtggtta 


cttcagcgac 


ccggcactca 


tcctcatgca 


tgaactcatc 


720 


cacgtcctcc 


acggtctcta 


cggtatcaaa 


gttgacgacc 


tcccgatcgt 


cccgaacgag 


780 


aagaaattct 


tcatgcagag 


caccgacgca 


atccaggctg 


aggaactcta 


caccttcggt 


840 


ggccaagacc 


caagtatcat 


aaccccgtcc 


accgacaaaa 


gcatctacga 


caaagtcctc 


900 


cagaacttca 


ggggtatcgt 


ggacagactc 


aacaaagtcc 


tcgtctgcat 


cagcgacccg 


960 


aacatcaata 


tcaacatata 


caagaacaag 


ttcaaagaca 


agtacaaatt 


cgtcgaggac 


1020 


agcgaaggca 


aatacagcat 


cgacgtagaa 


agtttcgaca 


agctctacaa aagcctcatg 


1080 


ttcggtttca 


ccgaaaccaa 


catcgccgag 


aactacaaga 


tcaagacaag ggcaagttac 


1140 


ttcagcgaca 


gcctcccgcc 


tgtcaaaatc 


aagaacctct 


tagacaacga 


gatttacact 


1200 


atagaagagg 


gcttcaacat 


cagtgacaaa 


gacatggaga 


aggaatacag 


aggtcagaac 


1260 


aaggctatca 


acaaacaggc 


atacgaggag 


atcagcaaag 


aacacctcgc 


agtctacaag 


1320 


atccagatgt 


gtagcgctat 


cgaaggccga 


gctcccggga 


tctgcatcga 


cgttgacaac 


1380 


gaagacctgt 


tcttcatcgc 


tgacaaaaac 


agcttcagtg 


acgacctgag 


caaaaacgaa 


1440 


cgtatcgaat 


acaacaccca 


gagcaactac 


atcgaaaacg 


acttcccgat 


caacgaactg 


1500 


atcctggaca 


ccgacctgat 


aagtaaaatc 


gaactgccga 


gcgaaaacac 


cgaaagtctg 


1560 


accgacttca 


acgttgacgt 


tccggtttac 


gaaaaacagc 


cggctatcaa 


gaaaatcttc 


1620 


accgacgaaa 


acaccatctt 


ccagtacctg 


tacagccaga 


ccttcccgct 


ggacatccgt 


1680 


gacatcagtc 


tgaccagcag 


tttcgacgac 


gctctgctgt 


tcagcaacaa 


agtttacagt 


1740 


ttcttcagca 


tggactacat 


caaaaccgct 


aacaaagttg 


ttgaagcagg 


gctgttcgct 


1800 
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ggttgggtta 


aacagatcgt 


taacgacttc 


gttatcgaag 


ctaacaaaag 


caacactatg 


1860 


gacaaaatcg 


ctgacatcag 


tctgatcgtt 


ccgtacatcg 


gtctggctct 


gaacgttggt 


1920 


aacgaaaccg 


ctaaaggtaa 


ctttgaaaac 


gctttcgaga 


tcgctggtgc 


aagcatcctg 


1980 


ctggagttca 


tcccggaact 


gctgatcccg 


gttgttggtg 


ctttcctgct 


ggaaagttac 


2040 


atcgacaaca 


aaaacaagat 


catcaaaacc 


atcgacaacg 


ctctgaccaa 


acgtaacgaa 


2100 


aaatggagtg 


atatgtacgg 


tctgatcgtt 


gctcagtggc 


tgagcaccgt 


caacacccag 


2160 


ttctacacca 


tcaaagaagg 


tatgtacaaa 


gctctgaact 


accaggctca 


ggctctggaa 


2220 


gagatcatca 


aataccgtta 


caacatctac 


agtgagaagg 


aaaagagtaa 


catcaacatc 


2280 


gacttcaacg 


acatcaacag 


caaactgaac 


gaaggtatca 


accaggctat 


cgacaacatc 


2340 


aacaacttca 


tcaacggttg 


caatqttacjc 


tacctgatga 


agaagatgat 


cccgctggct 


2400 


gttgaaaaac 


tgctggactt 


cgacaacacc 


ctgaaaaaga 


acctgctgaa 


ctacetcgac 


2460 


gaaaacaagc 


tgtacctgat 


cggtagtgct 


gaatacgaaa 


aaagtaaagt 


gaacaaatac 


2520 


ctgaagacca 


tcatgccgtt 


cgacctgagt 


atctacacca 


acgacaccat 


cctgatcgaa 


2580 


atgttcaaca 


aatacaacag 


c 
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<210> 98 
<211> 867 
<212> PRT 

<213> Clostridium botulinum 
<400> 98 

Ala Met Ala Asp lie Gly Ser Met Pro Val Thr lie Asn Asn Phe Asn 
15 10 15 

Tyr Asn Asp Pro lie Asp Asn Asn Asn lie lie Met Met Glu Pro Pro 
20 25 30 

Phe Ala Arg Gly Thr Gly Arg Tyr Tyr Lys Ala Phe Lys lie Thr Asp 
35 40 45 

Arg lie Trp lie lie Pro Glu Arg Tyr Thr Phe Gly Tyr Lys Pro Glu 
50 55 60 

Asp Phe Asn Lys Ser Ser Gly lie Phe Asn Arg Asp Val Cys Glu Tyr 
65 . 70 75 80 

Tyr Asp Pro Asp Tyr Leu Asn Thr Asn Asp Lys Lys Asn lie Phe Leu 
85 90 95 

Gin Thr Met lie Lys Leu Phe Asn Arg lie Lys Ser Lys Pro Leu Gly 
100 105 110 

Glu. Lys Leu Leu Glu Met lie lie Asn Gly lie Pro Tyr Leu Gly Asp 
115 120 125 



WO 2004/024909 



-266- 



PCT/GB2003/003824 



Arg Arg Val Pro Leu Glu Glu Phe Asn Thr Asn lie Ala Ser Val Thr 
130 135 140 



Val Asn Lys Leu lie Ser Asn Pro Gly Glu Val Glu Arg Lys Lys Gly 
145 " 150 155 * 160 



lie Phe Ala Asn Leu lie lie Phe Gly Pro Gly Pro Val Leu Asn Glu 
165 170 175 



Asn Glu Thr lie Asp He Gly He Gin Asn His Phe Ala Ser Arg Glu 
180 185 190 



Gly Phe Gly Gly He Met Gin Met Lys Phe Cys Pro Glu Tyr Val Ser 
195 200 205 



Val Phe Asn Asn Val Gin Glu Asn Lys Gly Ala Ser He Phe Asn Arg 
210 215 220 



Arg Gly Tyr Phe Ser Asp Pro Ala Leu He Leu Met His Glu Leu He 
225 230 235 240 



His Val Leu His Gly Leu Tyr Gly He Lys Val Asp Asp Leu Pro He 
245 250 255 



Val Pro Asn Glu Lys Lys Phe Phe Met Gin Ser Thr Asp Ala He Gin 
260 265 270 



Ala Glu Glu Leu Tyr Thr Phe Gly Gly Gin Asp Pro Ser He He Thr 
275 280 285 



Pro Ser Thr Asp Lys Ser He Tyr Asp Lys Val Leu Gin Asn Phe Arg 
290 295 300 



Gly He Val Asp Arg Leu Asn Lys Val Leu Val Cys He Ser Asp Pro 
305 310 315 320 



Asn He Asn He Asn He Tyr Lys Asn Lys Phe Lys Asp Lys Tyr Lys 
325 330 335 



Phe Val Glu Asp Ser Glu Gly Lys Tyr Ser He Asp Val Glu Ser Phe 
340 345 350 



Asp Lys Leu Tyr Lys Ser Leu Met Phe Gly Phe Thr Glu Thr Asn He 
355 360 365 

Ala Glu Asn Tyr Lys He Lys Thr Arg Ala Ser Tyr Phe Ser Asp Ser 
370 ^ 375 380 



Leu Pro Pro Val Lys He Lys Asn Leu Leu Asp Asn Glu He Tyr Thr 
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lie Glu Glu Gly Phe Asn lie Ser Asp Lys Asp Met Glu Lys Glu Tyr 
405 410 415 



Arg Gly Gin Asn Lys Ala lie Asn Lys Gin Ala Tyr Glu Glu He Ser 
420 425 430 



Lys Glu His Leu Ala Val Tyr Lys He Gin Met Cys Ser Ala He Glu 
435 440 445 



Gly Arg Ala Pro Gly lie Cys He Asp Val Asp Asn Glu Asp Leu Phe 

450 455 460 

Phe He Ala Asp Lys Asn Ser Phe Ser Asp Asp Leu Ser Lys Asn Glu 
465 470 475 4.ft0 

Arg He Glu Tyr Asn Thr Gin Ser Asn Tyr He Glu Asn Asp Phe Pro 
485 490 495 

He Asn Glu Leu He Leu Asp Thr Asp Leu He Ser Lys He Glu Leu 
500 505 510 

Pro Ser Glu Asn Thr Glu Ser Leu Thr Asp Phe Asn Val Asp Val Pro 
515 520 525 



Val Tyr Glu Lys Gin Pro Ala He Lys Lys He Phe Thr Asp Glu Asn 

530 535 540 

Thr He Phe Gin Tyr Leu Tyr Ser Gin Thr Phe Pro Leu Asp He Arg 

545 550 555 560 



Asp He Ser Leu Thr Ser Ser Phe Asp Asp Ala Leu Leu Phe Ser Asn 
565 570 575 



Lys Val Tyr Ser Phe Phe Ser Met Asp Tyr He Lys Thr Ala Asn Lys 
580 585 590 



Val Val Glu Ala Gly Leu Phe Ala Gly Trp Val Lys Gin He Val Asn 
595 600 605 



Asp Phe Val He Glu Ala Asn Lys Ser Asn Thr Met Asp Lys He Ala 

610 615 620 

Asp He Ser Leu He Val Pro Tyr He Gly Leu Ala Leu Asn Val Gly 

625 630 635 640 



Asn Glu Thr Ala Lys Gly Asn Phe Glu Asn Ala Phe Glu He Ala Gly 
645 650 655 
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Ala Ser lie Leu Leu Glu Phe lie Pro Glu Leu Leu lie Pro Val Val 
660 665 670 

Gly Ala Phe Leu Leu Glu Ser Tyr lie Asp Asn Lys Asn Lys lie lie 
675 680 685 

Lys Thr lie Asp Asn Ala Leu Thr Lys Arg Asn Glu Lys Trp Ser Asp 
690 695 " 700 

Met Tyr Gly Leu lie Val Ala Gin Trp Leu Ser Thr Val Asn Thr Gin 
705 710 715 720 

Phe Tyr Thr lie Lys Glu Gly Met Tyr Lys Ala. Leu Asn Tyr Gin Ala 
725 730 735 

Gin Ala Leu Glu Glu lie lie Lys Tyr Arg Tyr Asn lie Tyr Ser Glu. 
740 745 750 

Lys Glu Lys Ser Asn lie Asn lie Asp Phe Asn Asp lie Asn Ser Lys 
755 760 765 

Leu Asn Glu Gly lie Asn Gin Ala lie Asp Asn lie Asn Asn Phe He 
770 775 780 

Asn Gly Cys Ser Val Ser Tyr Leu Met Lys Lys Met He Pro Leu Ala 
785 " 790 795 800 

Val Glu Lys Leu Leu Asp Phe Asp Asn Thr Leu Lys Lys Asn Leu Leu 
805 810 815 

Asn Tyr He Asp Glu Asn Lys Leu Tyr Leu He Gly Ser Ala Glu Tyr 
820 825 830 

Glu Lys Ser Lys Val Asn Lys Tyr Leu Lys Thr He Met Pro Phe Asp 
835 840 845 

Leu Ser He Tyr Thr Asn Asp Thr He Leu He Glu Met Phe Asn Lys 
850 855 860 

Tyr Asn Ser 
865 

<210> 99 
<211> 2595 
<212> DNA 

<213> Clostridium botulinum 
<400> 99 

atttcagaat tcggatccat gccggttacc atcaacaact tcaactacaa cgacccgatc 60 



gacaacaaca acatcattat gatggaaccg ccgttcgcac gtggtaccgg acgttactac 120 
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aaggctttta 


agatcaccga 


ccgtatctgg 


atcatcccgg 


aacgttacac 


cttcggttac 


180 


aaacctgagg 


acttcaacaa 


gagtagcggg 


attttcaatc 


gtgacgtctg 


cgagtactat 


240 


gatccagatt 


atctgaatac 


caacgataag 


aagaacatat 


tccttcagac 


tatgattaaa 


300 


ctcttcaacc 


gtatcaaaag 


caaaccgctc 


ggtgaaaaac 


tcctcgaaat 


gattatcaac 


360 


ggtatcccgt 


acctcggtga 


ccgtcgtgtc 


ccgcttgaag 


agttcaacac 


caacatcgca 


420 


agcgtcaccg 


tcaacaaact 


catcagcaac 


ccaggtgaag 


tcgaacgtaa 


aaaaggtatc 


480 


ttcgcaaacc 


tcatcatctt 


cggtccgggt 


ccggtcctca 


acgaaaacga 


aaccatcgac 


540 


atcggtatcc 


agaaccactt 


cgcaagccgt 


gaaggtttcg 


gtggtatcat 


gcagatgaaa 


600 


ttctgcccgg 


aatacgtcag 


tgtcttcaac 


aacgtccagg 


aaaacaaagg 


tgcaagcatc 


660 


ttcaaccgtc 


gtggttactt 


cagcgacccg 


gcactcatcc 


tcatgcatga 


actcatccac 


720 


gtcctccacg 


gtctctacgg 


tatcaaagtt 


gacgacctcc 


cgatcgtccc 


gaacgagaag 


78JD 


aaattcttca 


tgcagagcac 


cgacgcaatc 


caggctgagg 


aactctacac 


cttcggtggc 


840 


caagacccaa 


gtatcataac 


cccgtccacc 


gacaaaagca 


tctacgacaa 


agtcctccag 


900 


aacttcaggg 


gtatcgtgga 


cagactcaac 


aaagtcctcg 


tctgcatcag 


cgacccgaac 


960 


atcaatatca 


acatatacaa 


gaacaagttc 


aaagacaagt 


acaaattcgt 


cgaggacagc 


1020 


gaaggcaaat 


acagcatcga 


cgtagaaagt 


ttcgacaagc 


tctacaaaag 


cctcatgttc 


1080 


ggtttcaccg 


aaaccaacat 


cgccgagaac 


tacaagatca 


agacaagggc 


aagttacttc 


1140 


agcgacagcc 


tcccgcctgt 


caaaatcaag 


aacctcttag 


acaacgagat 


ttacacaatt 


1200 


gaagagggct 


tcaacatcag 


tgacaaagac 


atggagaagg 


aatacagagg 


tcagaacaag 


1260 


gctatcaaca 


aacaggcata 


cgaggagatc 


agcaaagaac . 


acctcgcagt 


ctacaagatc 


1320 


cagatgtgcg 


gtctggttcc 


gcgtggttct 


ggtccgtgca 


tcgacgttga 


caacgaagac 


1380 


ctgttcttca 


tcgctgacaa 


aaacagcttc 


agtgacgacc 


tgagcaaaaa 


cgaacgtatc 


1440 


gaatacaaca 


cccagagcaa 


ctacatcgaa 


aacgacttcc 


cgatcaacga 


actgatcctg 


1500 


gacaccgacc 


tgataagtaa 


aatcgaactg 


cctagggaaa 


acaccgaaag 


tctgaccgac 


1560 


ttcaacgttg 


acgttccggt 


ttacgaaaaa 


cagccggcta 


tcaagaaaat 


cttcaccgac 


1620 


gaaaacacca 


tcttccagta 


cctgtacagc 


cagaccttcc 


cgctggacat 


ccgtgacatc 


1680 


agtctgacca 


gcagtttcga 


cgacgctctg 


ctgttcagca 


acaaagttta 


cagtttcttc 


1740 


agcatggact 


acatcaaaac 


cgctaacaaa 


gttgttgaag 


cagggctgtt 


cgctggttgg 


1800 


gttaaacaga 


tcgttaacga 


cttcgttatc 


gaagctaaca 


aaagcaacac 


tatggacaaa 


1860 


atcgctgaca 


tcagtctgat 


cgttccgtac 


atcggtctgg 


ctctgaacgt 


tggtaacgaa 


1920 


accgctaaag 


gtaactttga 


aaacgctttc 


gagatcgctg 


gtgcaagcat 


cctgctggag 


1980 


ttcatcccgg 


aactgctgat 


cccggttgtt 


ggtgctttcc 


tgctggaaag 


ttacatcgac 


2040 


aacaaaaaca 


agatcatcaa 


aaccatcgac 


aacgctctga 


ccaaacgtaa 


cgaaaaatgg 


2100 
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agtgatatgt 


acggtctgat 


cgttgctcag 


tggctgagca 


ccgtcaacac 


ccagttctac 


2160 


accatcaaag 


aaggtatgta 


caaagctctg 


aactaccagg 


ctcaggctct 


ggaagagatc 


2220 


atcaaatacc 


gttacaacat 


ctacagtgag 


aaggaaaaga 


gtaacatcaa 


catcgacttc 


2280 


aacgacatca 


acagcaaact 


gaacgaaggt 


atcaaccagg ctatcgacaa 


catcaacaac 


2340 


ttcatcaacg 


gttgcagtgt 


tagctacctg 


atgaagaaga 


tgatcccgct 


ggctgttgaa 


2400 


aaactgctgg 


acttcgacaa 


caccctgaaa 


aagaacctgc 


tgaactacat 


cgacgaaaac 


2460 


aagctgtacc 


tgatcggtag 


tgctgaatac 


gaaaaaagta 


aagtgaacaa 


atacctgaag 


2520 


accatcatgc 


cgttcgacct 


gagtatctac 


accaacgaca 


ccatcctgat 


cgaaatgttc 


2580 


aacaaataca 


acagc 










2595 



<210> 100 

<211> 865 

<212> PRT 

<213> Clostridium botulinum 

<400> 100 

lie Ser Glu Phe Gly Ser Met Pro Val Thr lie Asn Asn Phe Asn Tyr 
1 5 10 15 



Asn Asp Pro lie Asp Asn Asn Asn lie lie Met Met Glu Pro Pro Phe 

20 .25 30 

Ala Arg Gly Thr Gly Arg Tyr Tyr Lys Ala Phe Lys lie Thr Asp Arg 
35 40 45 

lie Trp lie lie Pro Glu Arg Tyr Thr Phe Gly Tyr Lys Pro Glu Asp 
50 55 60 

Phe Asn Lys Ser Ser Gly lie Phe Asn Arg Asp Val Cys Glu Tyr Tyr- 
es 70 75 80 



Asp Pro Asp Tyr Leu Asn Thr Asn Asp Lys Lys Asn lie Phe Leu Gin 
85 90 95 



Thr Met lie Lys Leu Phe Asn Arg lie Lys Ser Lys Pro Leu Gly Glu 
100 105 110 



Lys Leu Leu Glu Met lie lie Asn Gly lie Pro Tyr Leu Gly Asp Arg 
115 120 125 



Arg Val Pro Leu Glu Glu Phe Asn Thr Asn lie Ala Ser Val Thr Val 
130 135 140 



Asn Lys Leu lie Ser Asn Pro Gly Glu Val Glu Arg Lys Lys Gly lie 
145 150 155 " 160 
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Phe Ala Asn Leu lie lie Phe Gly Pro Gly Pro Val Leu Asn Glu Asn 
165 170 175 



Glu Thr lie Asp lie Gly lie Gin Asn His Phe Ala Ser Arg Glu Gly 
180 185 190 



Phe Gly Gly lie Met Gin Met Lys Phe Cys Pro Glu Tyr Val Ser Val 
195 200 205 



Phe Asn Asn Val Gin Glu Asn Lys Gly Ala Ser lie Phe Asn Arg Arg 
210 215 220 



Gly Tyr Phe Ser Asp Pro Ala Leu lie Leu Met His Glu Leu lie His 
225 230 235 240 



Val Leu His Gly Leu Tyr Gly lie Lys Val Asp Asp lUeu Pro lie Val 
245 250 255 

Pro Asn Glu Lys Lys Phe Phe Met Gin Ser Thr Asp Ala lie Gin Ala 

260 265 270 



Glu Glu Leu Tyr Thr Phe Gly Gly Gin Asp Pro Ser lie lie Thr Pro 
275 280 285 



Ser Thr Asp Lys Ser lie Tyr Asp Lys Val Leu Gin Asn Phe Arg Gly 

290 295 300 

lie Val Asp Arg Leu Asn Lys Val Leu Val Cys lie Ser Asp Pro Asn 

305 310 315 ~ 320 

He Asn He Asn lie Tyr Lys Asn Lys Phe Lys Asp Lys Tyr Lys Phe 

325 330 " 335 

Val Glu Asp Ser Glu Gly Lys Tyr Ser He Asp Val Glu Ser Phe Asp 

340 * 345 350 



Lys Leu Tyr Lys Ser Leu Met Phe Gly Phe Thr Glu Thr Asn He Ala 
355 360 365 



Glu Asn Tyr Lys He Lys Thr Arg Ala Ser Tyr Phe Ser Asp Ser Leu 
370 375 380 



Pro Pro Val Lys He Lys Asn Leu Leu Asp Asn Glu He Tyr Thr He 
385 390 395 400 



Glu Glu Gly Phe Asn He Ser Asp Lys Asp Met Glu Lys Glu Tyr Arg 
405 410 415 



Gly Gin Asn Lys Ala He Asn Lys Gin Ala Tyr Glu Glu He Ser Lys 
420 425 430 
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Glu His Leu Ala Val Tyr Lys lie Gin Met Cys Gly Leu Val Pro Arg 
435 440 445 



Gly Ser Gly Pro Cys lie Asp Val Asp Asn Glu Asp Leu Phe Phe lie 
450 455 460 



Ala Asp Lys Asn Ser Phe Ser Asp Asp Leu Ser Lys Asn Glu Arg lie 

465 470 475 480 

Glu Tyr Asn Thr Gin Ser Asn Tyr lie Glu Asn Asp Phe Pro lie Asn 
485 490 495 



Glu Leu lie Leu Asp Thr Asp Leu lie Ser Lys lie Glu Leu Pro Arg 
500 505 510 



Glu Asn Thr Glu Ser Leu Thr Asp Phe Asn Val Asp Val Pro Val Tyr 

515 520 525 

Glu Lys Gin Pro Ala lie Lys Lys lie Phe Thr Asp Glu Asn Thr lie 

530 535 540 

Phe Gin Tyr Leu Tyr Ser Gin Thr Phe Pro Leu Asp lie Arg Asp lie 

545 550 555 ~* 560 



Ser Leu Thr Ser Ser Phe Asp Asp Ala Leu Leu Phe Ser Asn Lys Val 
565 *" 570 575 

Tyr Ser Phe Phe Ser Met Asp Tyr lie Lys Thr Ala Asn Lys Val Val 
580 585 590 

Glu Ala Gly Leu Phe Ala Gly Trp Val Lys Gin lie Val Asn Asp Phe 
595 600 605 

Val lie Glu Ala Asn Lys Ser Asn Thr Met Asp Lys lie Ala Asp lie 
610 615 620 



Ser Leu lie Val Pro Tyr lie Gly Leu Ala Leu Asn Val Gly Asn Glu 
625 630 635 " 640 

Thr Ala Lys Gly Asn Phe Glu Asn Ala Phe Glu lie Ala Gly Ala Ser 
645 650 655 

lie Leu Leu Glu Phe lie Pro Glu Leu Leu lie Pro Val Val Gly Ala 
660 665 670 

Phe Leu Leu Glu Ser Tyr lie Asp Asn Lys Asn Lys He He Lys Thr 
675 680 685 

He Asp Asn Ala Leu Thr Lys Arg Asn Glu Lys Trp Ser Asp Met Tyr 
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690 695 700 

Gly Leu He Val Ala Gin Trp Leu Ser Thr Val Asn Thr Gin Phe Tyr 
705 710 715 720 

Thr He Lys Glu Gly Met Tyr Lys Ala Leu Asn Tyr Gin Ala Gin Ala 
725 " 730 735 

Leu Glu Glu He lie Lys Tyr Arg Tyr Asn He Tyr Ser Glu Lys Glu 
740 745 750 

Lys Ser Asn He Asn He Asp Phe Asn Asp He Asn Ser Lys Leu Asn 
755 760 765 

Glu Gly He Asn Gin Ala He Asp Asn He Asn Asn Phe He Asn Gly 
770 775 780 

Cys Ser Val Ser Tyr Leu Met Lys Lys Met He Pro Leu Ala Val Glu 
785 790 795 800 

Lys Leu Leu Asp Phe Asp Asn Thr Leu Lys Lys Asn Leu Leu Asn Tyr 
805 810 815 

He Asp Glu Asn Lys Leu Tyr Leu He Gly Ser Ala Glu Tyr Glu Lys 
820 825 830 

Ser Lys Val Asn Lys Tyr Leu Lys Thr He Met Pro Phe Asp Leu Ser 
835 " ^ 840 845 

He Tyr Thr Asn Asp Thr He Leu He Glu Met Phe Asn Lys Tyr Asn 
850 855 860 

Ser 
865 

<210> 101 
<211> 2592 
<212> DNA 

<213> Clostridium botulinum 



<400> 101 
atttcagaat 


tcggatccat 


gccggttacc 


atcaacaact 


tcaactacaa 


cgacccgatc 


60 


gacaacaaca 


acatcattat 


gatggaaccg 


ccgttcgcac 


gtggtaccgg 


acgttactac 


120 


aaggctttta 


agatcaccga 


ccgtatctgg 


atcatcccgg 


aacgttacac 


cttcggttac 


180 


aaacctgagg 


acttcaacaa 


gagtagcggg 


attttcaatc 


gtgacgtctg 


cgagtactat 


240 


gatccagatt 


atctgaatac 


caacgataag 


aagaacatat 


tccttcagac 


tatgattaaa 


300 


ctcttcaacc 


gtatcaaaag 


caaaccgctc 


ggtgaaaaac 


tcctcgaaat 


gattatcaac 


360 


ggtatcccgt 


acctcggtga 


ccgtcgtgtc 


ccgcttgaag 


agttcaacac 


caacatcgca 


420 
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agcgtcaccg 


tcaacaaact 


catcagcaac 


ccaggtgaag 


tcgaacgtaa 


aaaaggtatc 


480 


ttcgcaaacc 


tcatcatctt 


cggtccgggt 


ccggtcctca 


acgaaaacga 


aaccatcgac 


540 


atcggtatcc 


agaaccactt 


cgcaagccgt 


gaaggtttcg 


gtggtatcat 


gcagatgaaa 


600 


ttctgcccgg 


aatacgtcag 


tgtcttcaac 


aacgtccagg 


aaaacaaagg 


tgcaagcatc 


660 


ttcaaccgtc 


gtggttactt 


cagcgacccg 


gcactcatcc 


tcatgcatga 


actcatccac 


720 


gtcctccacg 


gtctctacgg 


tatcaaagtt 


gacgacctcc 


cgatcgtccc 


gaacgagaag 


780 


aaattcttca 


tgcagagcac 


cgacgcaatc 


caggctgagg 


aactctacac 


cttcggtggc 


840 


caagacccaa 


gtatcataac 


cccgtccacc 


gacaaaagca 


tctacgacaa 


agtcctccag 


900 


aacttcaggg 


gtatcgtgga 


cagactcaac 


aaagtcctcg 


tctgcatcag 


cgacccgaac 


960 


atcaatatca 


acatatacaa 


gaacaagttc 


aaagacaagt 


acaaattcgt 


cgaggacagc 


1020 


gaaggcaaat 


acagcatcga 


cgtagaaagt 


ttcgacaagc 


tctacaaaag 


cctcatgttc 


1080 


ggtttcaccg 


aaaccaacat 


cgccgagaac 


tacaagatca 


agacaagggc 


aagttacttc 


1140 


agcgacagcc 


tcccgcctgt 


caaaatcaag 


aacctcttag 


acaacgagat 


ttacacaatt 


1200 


gaagagggct 


tcaacatcag 


tgacaaagac 


atggagaagg 


aatacagagg 


tcagaacaag 


1260 


gctatcaaca 


aacaggcata 


cgaggagatc 


agcaaagaac 


acctcgcagt 


ctacaagatc 


1320 


cagatgtgtg 


aaaacctgta 


cttccagggt 


atctgcatcg 


acgttgacaa 


cgaagacctg 


1380 


ttcttcatcg 


ctgacaaaaa 


cagcttcagt 


gacgacctga 


gcaaaaacga 


acgtatcgaa 


1440 


tacaacaccc 


agagcaacta 


catcgaaaac 


gacttcccga 


tcaacgaact 


gatcctggac 


1500 


accgacctga 


taagtaaaat 


cgaactgcct 


agggaaaaca 


ccgaaagtct 


gaccgacttc 


1560 


aacgttgacg 


ttccggttta 


cgaaaaacag 


ccggctatca 


agaaaatctt 


caccgacgaa 


1620 


aacaccatct 


tccagtacct 


gtacagccag 


accttcccgc 


tggacatccg 


tgacatcagt 


1680 


ctgaccagca 


gtttcgacga 


cgctctgctg 


ttcagcaaca 


aagtttacag 


tttcttcagc 


1740 


atggactaca 


tcaaaaccgc 


taacaaagtt 


gttgaagcag 


ggctgttcgc 


tggttgggtt 


1800 


aaacagatcg 


ttaacgactt 


cgttatcgaa 


gctaacaaaa 


gcaacactat 


ggacaaaatc 


1860 


gctgacatca 


gtctgatcgt 


tccgtacatc 


ggtctggctc 


tgaacgttgg 


taacgaaacc 


1920 


gctaaaggta 


actttgaaaa 


cgctttcgag 


atcgctggtg 


caagcatcct 


gctggagttc 


1980 


atcccggaac 


tgctgatccc 


ggttgttggt 


gctttcctgc 


tggaaagtta 


catcgacaac 


2040 


aaaaacaaga 


tcatcaaaac 


catcgacaac 


gctctgacca 


aacgtaacga 


aaaatggagt 


2100 


gatatgtacg 


gtctgatcgt 


tgctcagtgg 


ctgagcaccg 


tcaacaccca 


gttctacacc 


2160 


atcaaagaag 


gtatgtacaa 


agctctgaac 


taccaggctc 


aggctctgga 


agagatcatc 


2220 


aaataccgtt 


acaacatcta 


cagtgagaag 


gaaaagagta 


acatcaacat 


cgacttcaac 


2280 


gacatcaaca 


gcaaactgaa 


cgaaggtatc 


aaccaggcta 


tcgacaacat 


caacaacttc 


2340 


atcaacggtt 


gcagtgttag 


ctacctgatg 


aagaagatga 


tcccgctggc 


tgttgaaaaa 


2400 
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ctgctggact tcgacaacac cctgaaaaag aacctgctga actacatcga cgaaaacaag 2460 

ctgtacctga tcggtagtgc tgaatacgaa aaaagtaaag tgaacaaata cctgaagacc 2520 

atcatgccgt tcgacctgag tatctacacc aacgacacca tcctgatcga aatgttcaac 2580 

aaatacaaca gc 2592 

<210> 102 

<211> 864 

<212> PRT 

<213> Clostridium botulinum 

<400> 102 

He Ser Glu Phe Gly Ser Met Pro Val Thr He Asn Asn Phe Asn Tyr 
1 '5 10 15 

Asn Asp Pro lie Asp Asn Asn Asn lie He Met Met Glu Pro Pro Phe« 
20 25 30 

Ala Arg Gly Thr Gly Arg Tyr Tyr Lys Ala Phe Lys He Thr Asp Arg • 
35 40 45 

He Trp He He Pro Glu Arg Tyr Thr Phe Gly Tyr Lys Pro Glu Asp 
50 55 60 

Phe Asn Lys Ser Ser Gly He Phe Asn Arg Asp Val Cys Glu Tyr Tyr 
65 70 75 80 

Asp Pro Asp Tyr Leu Asn Thr Asn Asp Lys Lys Asn He Phe Leu Gin 
85 90 95 

Thr Met He Lys Leu Phe Asn Arg He Lys Ser Lys Pro Leu Gly Glu 
100 105 110 

Lys Leu Leu Glu Met He He Asn Gly He Pro Tyr Leu Gly Asp Arg 
115 120 125 

Arg Val Pro Leu Glu Glu Phe Asn Thr Asn He Ala Ser Val Thr Val 
130 135 140 

Asn Lys Leu He Ser Asn Pro Gly Glu Val Glu Arg Lys Lys Gly He 
145 150 155 160 

Phe Ala Asn Leu He He Phe Gly Pro Gly Pro Val Leu Asn Glu Asn 
165 170 175 

Glu Thr He Asp He Gly He Gin Asn His Phe Ala Ser Arg Glu Gly 
180 " 185 190 



Phe Gly Gly He Met Gin Met Lys Phe Cys Pro Glu Tyr Val Ser Val 
195 200 205 
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Phe Asn Asn Val Gin Glu Asn Lys Gly Ala Ser lie Phe Asn Arg Arg 
210 215 220 



Gly Tyr Phe Ser Asp Pro Ala Leu lie Leu Met His Glu Leu lie His 
225 230 235 240 

Val Leu His Gly Leu Tyr Gly lie Lys Val Asp Asp Leu Pro lie Val 
245 250 255 

Pro Asn Glu Lys Lys Phe Phe Met Gin Ser Thr Asp Ala lie Gin Ala 
260 265 270 

Glu Glu Leu Tyr Thr Phe Gly Gly Gin Asp Pro Ser lie lie Thr Pro 
275 280 285 

Ser Thr Asp Lys Ser lie Tyr Asp Lys Val Leu Gin Asn Phe Arg Gly 
290 295 300 

lie Val Asp Arg Leu Asn Lys Val Leu Val Cys lie Ser Asp Pro Asn 
305 310 315 320 

lie Asn lie Asn lie Tyr Lys Asn Lys Phe Lys Asp Lys Tyr Lys Phe 
325 330 335 

Val Glu Asp Ser Glu Gly Lys Tyr Ser He Asp Val Glu Ser Phe Asp 
340 345 350 

Lys Leu Tyr Lys Ser Leu Met Phe Gly Phe Thr Glu Thr Asn He Ala 
355 360 365 

Glu Asn Tyr Lys lie Lys Thr Arg Ala Ser Tyr Phe Ser Asp Ser Leu 
370 375 380 

Pro Pro Val Lys He Lys Asn Leu Leu Asp Asn Glu He Tyr Thr He 
385 390 395 400 



Glu Glu Gly Phe Asn He Ser Asp Lys Asp Met Glu Lys Glu Tyr Arg 
405 410 ~ 415 

Gly Gin Asn Lys Ala He Asn Lys Gin Ala Tyr Glu Glu He Ser Lys 
420 425 430 



Glu His Leu Ala Val Tyr Lys He Gin Met Cys Glu Asn Leu Tyr Phe 
435 440 445 

Gin Gly He Cys He Asp Val Asp Asn Glu Asp Leu Phe Phe He Ala 
450 455 460 

Asp Lys Asn Ser Phe Ser Asp Asp Leu Ser Lys Asn Glu Arg He Glu 
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465 470 475 480 

Tyr Asn Thr Gin Ser Asn Tyr lie Glu Asn Asp Phe Pro lie Asn Glu 
485 490 495 

Leu lie Leu Asp Thr Asp Leu lie Ser Lys lie Glu Leu Pro Arg Glu 
500 505 . 510 



Asn Thr Glu Ser Leu Thr Asp Phe Asn Val Asp Val Pro Val Tyr Glu 
515 520 525 

Lys Gin Pro Ala lie Lys Lys lie Phe Thr Asp Glu Asn Thr lie Phe 
530 535 540 

Gin Tyr Leu Tyr Ser Gin Thr Phe Pro Leu Asp He Arg Asp He Ser 
545 550 555 560 

Leu Thr Ser Ser Phe Asp Asp Ala Leu Leu Phe Ser Asn Lys Val Tyr 
565 570 575 

Ser Phe Phe Ser Met Asp Tyr He Lys Thr Ala Asn Lys Val Val Glu 
580 585 590 

Ala Gly Leu Phe Ala Gly Trp Val Lys Gin He Val Asn Asp Phe Val 
595 600 605 

He Glu Ala Asn Lys Ser Asn Thr Met Asp Lys He Ala Asp He Ser 
610 615 620 

Leu He Val Pro Tyr He Gly Leu Ala Leu Asn Val Gly Asn Glu Thr 
625 630 635 640 

Ala Lys Gly Asn Phe Glu Asn Ala Phe Glu He Ala Gly Ala Ser He 
645 650 655 

Leu Leu Glu Phe He Pro Glu Leu Leu He Pro Val Val Gly Ala Phe 
660 665 670 

Leu Leu Glu Ser Tyr He Asp Asn Lys Asn Lys He He Lys Thr He 
675 680 685 

Asp Asn Ala Leu Thr Lys Arg Asn Glu Lys Trp Ser Asp Met Tyr Gly 
690 695 700 

Leu He Val Ala Gin Trp Leu Ser Thr Val Asn Thr Gin Phe Tyr Thr 
705 710 715 720 



He Lys Glu Gly Met Tyr Lys Ala Leu Asn Tyr Gin Ala Gin Ala Leu 
725 730 735 



WO 2004/024909 PCT/GB2003/003824 

- 278 - 

Glu Glu lie lie Lys Tyr Arg Tyr Asn lie Tyr Ser Glu Lys Glu Lys 
740 745 750 

Ser Asn lie Asn lie Asp Phe Asn Asp lie Asn Ser Lys Leu Asn Glu 
755 760 765 

Gly lie Asn Gin Ala lie Asp Asn lie Asn Asn Phe lie Asn Gly Cys 
770 775 780 

Ser Val Ser Tyr Leu Met Lys Lys Met lie Pro Leu Ala Val Glu Lys 
785 790 795 800 

Leu Leu Asp Phe Asp Asn Thr Leu Lys Lys Asn Leu Leu Asn Tyr lie 
805 810 815 

Asp Glu Ash Lys Leu Tyr Leu lie Gly Ser Ala Glu Tyr Glu Lys Ser 
820 825 830 

Lys Val Asn Lys Tyr Leu Lys Thr lie Met Pro Phe Asp Leu Ser lie 
835 840 845 

Tyr Thr Asn Asp Thr He Leu He Glu Met Phe Asn Lys Tyr Asn Ser 
850 855 860 

<210> 103 

<211> 2598 

<212> DNA 

<213> Clostridium botulinum 

<400> 103 



atttcagaat 


tcggatccat 


gccggttacc atcaacaact 


tcaactacaa 


cgacccgatc 


60 


gacaacaaca 


acatcattat 


gatggaaccg ccgttcgcac 


gtggtaccgg 


acgttactac 


120 


aaggctttta 


agatcaccga 


ccgtatctgg atcatcccgg 


aacgttacac 


cttcggttac 


180 


aaacctgagg 


acttcaacaa 


gagtagcggg attttcaatc 


gtgacgtctg 


cgagtactat 


240 


gatccagatt 


atctgaatac 


caacgataag aagaacatat 


tccttcagac 


tatgattaaa 


300 


ctcttcaacc 


gtatcaaaag 


caaaccgctc ggtgaaaaac 


tcctcgaaat 


gattatcaac 


360 


ggtatcccgt 


acctcggtga 


ccgtcgtgtc ccgcttgaag 


agttcaacac 


caacatcgca 


420 


agcgtcaccg 


tcaacaaact 


catcagcaac ccaggtgaag 


tcgaacgtaa 


aaaaggtatc 


480 


ttcgcaaacc 


tcatcatctt 


cggtccgggt ccggtcctca 


acgaaaacga 


aaccatcgac 


540 


atcggtatcc 


agaaccactt 


cgcaagccgt gaaggtttcg 


gtggtatcat 


gcagatgaaa 


600 


ttctgcccgg 


aatacgtcag 


tgtcttcaac aacgtccagg 


aaaacaaagg 


tgcaagcatc 


660 


ttcaaccgtc 


gtggttactt 


cagcgacccg gcactcatcc 


tcatgcatga 


actcatccac 


720 


gtcctccacg 


gtctctacgg 


tatcaaagtt gacgacctcc 


cgatcgtccc 


gaacgagaag 


780 


aaattcttca 


tgcagagcac 


cgacgcaatc caggctgagg 


aactctacac 


cttcggtggc 


840 
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caagacccaa 


gtatcataac 


cccgtccacc 


gacaaaagca 


tctacgacaa 


agtcctccag 


900 


aacttcaggg gtatcgtgga 


cagactcaac 


aaagtcctcg 


tctgcatcag 


cgacccgaac 


960 


atcaatatca 


acatatacaa 


gaacaagttc 


aaagacaagt 


acaaattcgt 


cgaggacagc 


1020 


gaaggcaaat 


acagcatcga 


cgtagaaagt 


ttcgacaagc 


tctacaaaag 


cctcatgttc 


1080 


ggtttcaccg 


aaaccaacat 


cgccgagaac 


tacaagatca 


agacaagggc 


aagttacttc 


1140 


agcgacagcc 


tcccgcctgt 


caaaatcaag 


aacctcttag 


acaacgagat 


ttacacaatt 


1200 


gaagagggct 


tcaacatcag 


tgacaaagac 


atggagaagg 


aatacagagg 


tcagaacaag 


1260 


gctatcaaca 


aacaggcata 


cgaggagatc 


agcaaagaac 


acctcgcagt 


ctacaagatc 


1320 


cagatgtgta 


gcgctatcga 


aggccgagct 


cccgggatct 


gcatcgacgt 


tgacaacgaa 


1380 


gacctgttct 


tcatcgctga 


caaaaacagc 


ttcagtgacg 


acctgagcaa 


aaacgaacgt 


1440 


atcgaataca 


acacccagag 


caactacatc 


gaaaacgact 


tcccgatcaa 


cgaactgatc 


1500 


ctggacaccg 


acctgataag 


taaaatcgaa 


ctgcctaggg 


aaaacaccga 


aagtctgacc 


1560 


gacttcaacg 


ttgacgttcc 


ggtttacgaa 


aaacagccgg 


ctatcaagaa 


aatcttcacc 


1620 


gacgaaaaca 


ccatcttcca 


gtacctgtac 


agccagacct 


tcccgctgga 


catccgtgac 


1680 


atcagtctga 


ccagcagttt 


cgacgacgct 


ctgctgttca 


gcaacaaagt 


ttacagtttc 


1740 


ttcagcatgg 


actacatcaa 


aaccgctaac 


aaagttgttg 


aagcagggct 


gttcgctggt 


1800 


tgggttaaac 


agatcgttaa 


cgacttcgtt 


atcgaagcta 


acaaaagcaa 


cactatggac 


1860 


aaaatcgctg 


acatcagtct 


gatcgttccg 


tacatcggtc 


tggctctgaa 


cgttggtaac 


1920 


gaaaccgcta 


aaggtaactt 


tgaaaacgct 


ttcgagatcg 


ctggtgcaag 


catcctgctg 


1980 


gagtfccatcc 


cggaactgct 


gatcccggtt 


gttggtgctt 


tcctgctgga 


aagttacatc 


2040 


gacaacaaaa 


acaagatcat 


caaaaccatc 


gacaacgctc 


tgaccaaacg 


taacgaaaaa 


2100 


tggagtgata 


tgtacggtct 


gatcgttgct 


cagtggctga 


gcaccgtcaa 


cacccagttc 


2160 


tacaccatca 


aagaaggtat 


gtacaaagct 


ctgaactacc 


aggctcaggc 


tctggaagag 


2220 


atcatcaaat 


accgttacaa 


catctacagt 


gagaaggaaa 


agagtaacat 


caacatcgac 


2280 


ttcaacgaca 


tcaacagcaa 


actgaacgaa 


ggtatcaacc 


aggctatcga 


caacatcaac 


2340 


aacttcatca 


acggttgcag 


tgttagctac 


ctgatgaaga agatgatccc 


gctggctgtt 


2400 


gaaaaactgc 


tggacttcga 


caacaccctg 


aaaaagaacc 


tgctgaacta 


catcgacgaa 


2460 


aacaagctgt acctgatcgg tagtgctgaa tacgaaaaaa gtaaagtgaa caaatacctg 


2520 


aagaccatca 


tgccgttcga 


cctgagtatc 


tacaccaacg 


acaccatcct 


gatcgaaatg 


2580 


ttcaacaaat 


acaacagc 










2598 



<210> 104 

<211> 866 

<212> PRT 

<213> Clostridium botulinum 



WO 2004/024909 



-280- 



PCT/GB2003/003824 



<400> 104 

lie Ser Glu Phe Gly Ser Met Pro Val Thr lie Asn Asn Phe Asn Tyr 
15 10 15 



Asn Asp Pro lie Asp Asn Asn Asn lie lie Met Met Glu Pro Pro Phe 
20 25 30 



Ala Arg Gly Thr Gly Arg Tyr Tyr Lys Ala Phe Lys lie Thr Asp Arg 
35 40 45 



lie Trp lie lie Pro Glu Arg Tyr Thr Phe Gly Tyr Lys Pro Glu Asp 
50 55 60 



Phe Asn Lys Ser Ser Gly lie Phe Asn Arg Asp Val Cys Glu Tyr Tyr 
65 70 75 80 



Asp Pro Asp Tyr Leu Asn Thr Asn Asp Lys Lys Asn lie Phe Leu Gin 
85 90 95 



Thr Met lie Lys Leu Phe Asn Arg lie Lys Ser Lys Pro Leu Gly Glu 
100 105 110 



Lys Leu Leu Glu Met lie lie Asn Gly lie Pro Tyr Leu Gly Asp Arg 
115 120 ~ ~ 125 



Arg Val Pro Leu Glu Glu Phe Asn Thr Asn lie Ala Ser Val Thr Val 
130 135 140 



Asn Lys Leu lie Ser Asn Pro Gly Glu Val Glu Arg Lys Lys Gly lie 
145 150 155 * * 160 



Phe Ala Asn Leu lie lie Phe Gly Pro Gly Pro Val Leu Asn Glu Asn 
165 170 175 



Glu Thr lie Asp lie Gly lie Gin Asn His Phe Ala Ser Arg Glu Gly 
180 185 190 



Phe Gly Gly lie Met Gin Met Lys Phe Cys Pro Glu Tyr Val Ser Val 
195 200 205 



Phe Asn Asn Val Gin Glu Asn Lys Gly Ala Ser lie Phe Asn Arg Arg 
210 215 220 

Gly Tyr Phe Ser Asp Pro Ala Leu lie Leu Met His Glu Leu lie His 
225 230 235 240 



Val Leu His Gly Leu Tyr Gly He Lys Val Asp Asp Leu Pro He Val 
245 250 255 
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Pro Asn Glu Lys Lys Phe Phe Met Gin Ser Thr Asp Ala lie Gin Ala 
260 265 270 

Glu Glu Leu Tyr Thr Phe Gly Gly Gin Asp Pro Ser lie lie Thr Pro 
275 280 285 

Ser Thr Asp Lys Ser lie Tyr Asp Lys Val Leu Gin Asn Phe Arg Gly 
290 295 300 

lie Val Asp Arg Leu Asn Lys Val Leu Val Cys lie Ser Asp Pro Asn 
305 310 315 320 

lie Asn lie Asn lie Tyr Lys Asn Lys Phe Lys Asp Lys Tyr Lys Phe 
325 330 335 

Val Glu Asp Ser Glu Gly Lys Tyr Ser lie Asp Val Glu Ser Pfce Asp 
340 345 350 

Lys Leu Tyr Lys Ser Leu Met Phe Gly Phe Thr Glu Thr Asn lie Ala 
355 360 365 

Glu Asn Tyr Lys lie Lys Thr Arg Ala Ser Tyr Phe Ser Asp Ser Leu 
370 375 380 

Pro Pro Val Lys lie Lys Asn Leu Leu Asp Asn Glu lie Tyr Thr lie 
385 390 395 400 

Glu Glu Gly Phe Asn He Ser Asp Lys Asp Met Glu Lys Glu Tyr Arg 
405 410 415 

Gly Gin Asn Lys Ala He Asn Lys Gin Ala Tyr Glu Glu He Ser Lys 
420 425 430 

Glu His Leu Ala Val Tyr Lys He Gin Met Cys Ser Ala He Glu Gly 
435 440 445 

Arg Ala Pro Gly He Cys He Asp Val Asp Asn Glu Asp Leu Phe Phe 
450 455 460 

He Ala Asp Lys Asn Ser Phe Ser Asp Asp Leu Ser Lys Asn Glu Arg 
465 ~ ~ 470 475 480 

He Glu Tyr Asn Thr Gin Ser Asn Tyr He Glu Asn Asp Phe Pro He 
485 490 495 

Asn Glu Leu He Leu Asp Thr Asp Leu He Ser Lys He Glu Leu Pro 
500 505 510 



Arg Glu Asn Thr Glu Ser Leu Thr Asp Phe Asn Val Asp Val Pro Val 
515 520 525 
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Tyr Glu Lys Gin Pro Ala lie Lys Lys lie Phe Thr Asp Glu Asn Thr 
530 535 540 



lie Phe Gin Tyr Leu Tyr Ser Gin Thr Phe Pro Leu Asp lie Arg Asp 
545 550 555 . 560 

lie Ser Leu Thr Ser Ser Phe Asp Asp Ala Leu Leu Phe Ser Asn Lys 
565 570 575 

Val Tyr Ser Phe Phe Ser Met Asp Tyr lie Lys Thr Ala Asn Lys Val 
580 585 590 

Val Glu Ala Gly Leu Phe Ala Gly Trp Val Lys Gin lie Val Asn Asp 
595 600 605 

Phe Val lie Glu Ala Asn Lys Ser Asn Thr Met Asp Lys lie Ala Asp 
610 615 620 

lie Ser Leu He Val Pro Tyr He Gly Leu Ala Leu Asn Val Gly Asn 
625 630 635 640 

Glu Thr Ala Lys Gly Asn Phe Glu Asn Ala Phe Glu lie Ala Gly Ala 
645 650 655 

Ser He Leu Leu Glu Phe lie Pro Glu Leu Leu He Pro Val Val Gly 
660 665 670 

Ala Phe Leu Leu Glu Ser Tyr He Asp Asn Lys Asn Lys He He Lys 
675 680 685 

Thr He Asp Asn Ala Leu Thr Lys Arg Asn Glu Lys Trp Ser Asp Met 
690 695 700 

Tyr Gly Leu He Val Ala Gin Trp Leu Ser Thr Val Asn Thr Gin Phe 
705 710 715 720 

Tyr Thr He Lys Glu Gly Met Tyr Lys Ala Leu Asn Tyr Gin Ala Gin 
725 730 ** 735 

Ala Leu Glu Glu He He Lys Tyr Arg Tyr Asn He Tyr Ser Glu Lys 
740 745 750 

Glu Lys Ser Asn He Asn He Asp Phe Asn Asp He Asn Ser Lys Leu 
755 760 765 

Asn Glu Gly He Asn Gin Ala He Asp Asn lie Asn Asn Phe He Asn 
770 775 780 



Gly Cys 



Ser 



Val Ser Tyr Leu Met Lys Lys Met He Pro Leu Ala Val 
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785 790 795 800 



Glu Lys Leu Leu Asp Phe Asp Asn Thr Leu Lys Lys Asn Leu Leu Asn 
805 810 815 

Tyr lie Asp Glu Asn Lys Leu Tyr Leu lie Gly Ser Ala Glu Tyr Glu 
820 825 830 

Lys Ser Lys Val Asn Lys Tyr Leu Lys Thr He Met Pro Phe Asp Leu 
835 840 845 



Ser He Tyr Thr Asn Asp Thr lie Leu He Glu Met Phe Asn Lys Tyr 
850 855 860 



Asn Ser 
865 



<210> 105 

<211> 2628 

<212> DNA 

<213> Clostridium botulinum 



<400> 105 

atttcagaat tcggatccat 


gccggttacc 


4- f~% si \- 






60 


gacaacaaca acatcattat 


gatggaaccg 


ccgttcgcac 


gtggtaccgg 


acgttactac 


120 


aaggctttta agatcaccga 


ccgtatctgg 


atcatcccgg 


aacgttacac 


cttcggttac 


180 


aaacctgagg acttcaacaa 


gagtagcggg 


attttcaatc 


gtgacgtctg 


cgagtactat 


240 


gatccagatt atctgaatac 


caacgataag 


aagaacatat 


tccttcagac 


tatgattaaa 


300 


ctcttcaacc gtatcaaaag 


caaaccgctc 


ggtgaaaaac 


tcctcgaaat 


gattatcaac 


360 


ggtatcccgt acctcggtga 


ccgtcgtgtc 


ccgcttgaag 


agttcaacac 


caacatcgca 


420 


agcgtcaccg tcaacaaact 


catcagcaac 


ccaggtgaag 


tcgaacgtaa 


aaaaggtatc 


480 


ttcgcaaacc tcatcatctt 


cggtccgggt 


ccggtcctca 


acgaaaacga 


aaccatcgac 


540 


atcggtatcc agaaccactt 


cgcaagccgt 


gaaggtttcg 


gtggtatcat 


gcagatgaaa 


600 


ttctgcccgg aatacgtcag 


tgtcttcaac 


aacgtccagg 


aaaacaaagg 


tgcaagcatc 


660 


ttcaaccgtc gtggttactt 


cagcgacccg 


gcactcatcc 


tcatgcatga 


actcatccac 


720. 


gtcctccacg gtctctacgg tatcaaagtt 


gacgacctcc 


cgatcgtccc 


gaacgagaag 


780 


aaattcttca tgcagagcac 


cgacgcaatc 


caggctgagg 


aactctacac 


cttcggtggc 


840 


caagacccaa gtatcataac 


cccgtccacc 


gacaaaagca 


tctacgacaa 


agtcctccag 


900 


aacttcaggg gtatcgtgga cagactcaac 


aaagtcctcg 


tctgcatcag 


cgacccgaac 


960 


atcaatatca acatatacaa 


gaacaagttc 


aaagacaagt 


acaaattcgt 


cgaggacagc 


1020 


gaaggcaaat acagcatcga 


cgtagaaagt 


ttcgacaagc 


tctacaaaag 


cctcatgttc 


1080 


ggtttcaccg aaaccaacat 


cgccgagaac 


tacaagatca 


agacaagggc 


aagttacttc 


1140 
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agcgacagcc 


tcccgcctgt 


caaaatcaag 


aacctcttag 


acaacgagat 


ttacacaatt 


1200 


gaagagggct 


tcaacatcag 


tgacaaagac 


atggagaagg 


aatacagagg 


tcagaacaag 


1260 


gctatcaaca 


aacaggcata 


cgaggagatc 


agcaaagaac 


acctcgcagt 


ctacaagatc 


1320 


cagatgtgca 


aatctgaaga 


aaagctttac 


gacgacgacg 


acaaagaccg 


ttggggttct 


1380 


tcgcgtatct 


gcatcgacgt 


tgacaacgaa 


gacctgttct 


tcatcgctga 


caaaaacagc 


1440 


ttcagtgacg 


acctgagcaa 


aaacgaacgt 


atcgaataca 


acacccagag 


caactacatc 


1500 


gaaaacgact 


tcccgatcaa 


cgaactgatc 


ctggacaccg 


acctgataag taaaatcgaa 


1560 


ctgccgagcg 


aaaacaccga 


aagtctgacc 


gacttcaacg 


ttgacgttcc 


ggtttacgaa 


1620 


aaacagccgg 


ctatcaagaa 


aatcttcacc 


gacgaaaaca 


ccatcttcca 


gtacctgtac 


1680 


agccagacct 


tcccgctgga 


catccgtgac 


atcagtctga 


ccagcagttt 


cgacgacgct 


1740 


ctgctgttca 


gcaacaaagt 


ttacagtttc 


ttcagcatgg 


actacatcaa 


aaccgctaac 


1800 


aaagttgttg 


aagcagggct 


gttcgctggt 


tgggttaaac 


agatcgttaa 


cgacttcgtt 


1860 


atcgaagcta 


acaaaagcaa 


cactatggac 


aaaatcgctg 


acatcagtct 


gatcgttccg 


1920 


tacatcggtc 


tggctctgaa 


cgttggtaac 


gaaaccgcta 


aaggtaactt 


tgaaaacgct 


1980 


ttcgagatcg 


ctggtgcaag 


catcctgctg 


gagttcatcc 


cggaactgct 


gatcccggtt 


2040 


gttggtgctt 


tcctgctgga 


aagttacatc 


gacaacaaaa 


acaagatcat 


caaaaccatc 


2100 


gacaacgctc 


tgaccaaacg 


taacgaaaaa 


tggagtgata 


tgtacggtct 


gatcgttgct 


2160 


cagtggctga 


gcaccgtcaa 


cacccagttc 


tacaccatca 


aagaaggtat 


gtacaaagct 


2220 


ctgaactacc 


aggctcaggc 


tctggaagag 


atcatcaaat 


accgttacaa 


catctacagt 


2280 


gagaaggaaa 


agagtaacat 


caacatcgac 


ttcaacgaca 


tcaacagcaa 


actgaacgaa 


2340 


ggtatcaacc 


aggctatcga 


caacatcaac 


aacttcatca 


acggttgcag 


tgttagctac 


2400 


ctgatgaaga 


agatgatccc 


gctggctgtt 


gaaaaactgc 


tggacttcga 


caacaccctg 


2460 


aaaaagaacc 


tgctgaacta 


catcgacgaa 


aacaagctgt 


acctgatcgg 


tagtgctgaa 


2520 


tacgaaaaaa 


gtaaagtgaa 


caaatacctg 


aagaccatca 


tgccgttcga 


cctgagtatc 


2580 


tacaccaacg 


acaccatcct 


gatcgaaatg 


ttcaacaaat 


acaacagc 




2628 



<210> 106 

<211> 876 

<212> PRT 

<213> Clostridium botulinum 

<400> 106 

lie Ser Glu Phe Gly Ser Met Pro Val Thr He Asn Asn Phe Asn Tyr 
1 5 10 15 



Asn Asp Pro He Asp Asn Asn Asn He He Met 
20 25 



Met Glu Pro Pro Phe 
30 
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Ala Arg Gly Thr Gly Arg Tyr Tyr Lys Ala Phe Lys lie Thr Asp Arg 
35 40 45 



lie Trp lie lie Pro Glu Arg Tyr Thr Phe Gly Tyr Lys Pro Glu Asp 
50 55 60 



Phe Asn Lys Ser Ser Gly lie Phe Asn Arg Asp Val Cys Glu Tyr Tyr 
65 . 70 75 80 



Asp Pro Asp Tyr Leu Asn Thr Asn Asp Lys Lys Asn lie Phe Leu Gin 
85 90 95 



Thr Met lie Lys Leu Phe Asn Arg lie Lys Ser Lys Pro Leu Gly Glu 
100 " 105 - 110 



Lys Leu Leu Glu Met He He Asn Gly He Pro Tyr Leu Gly Asp Arg 
115 120 125 



Arg Val Pro Leu Glu Glu Phe Asn Thr Asn He Ala Ser Val Thr Val 
130 135 140 

Asn Lys Leu He Ser Asn Pro Gly Glu Val Glu Arg Lys Lys Gly He 
145 150 155 160 

Phe Ala Asn Leu He He Phe Gly Pro Gly Pro Val Leu Asn Glu Asn 
165 170 175 



Glu Thr He Asp He Gly He Gin Asn His Phe Ala Ser Arg Glu Gly 
180 185 190 

Phe Gly Gly He Met Gin Met Lys Phe Cys Pro Glu Tyr Val Ser Val 
195 200 205 



Phe Asn Asn Val Gin Glu Asn Lys Gly Ala Ser He Phe Asn Arg Arg 
210 215 220 

Gly Tyr Phe Ser Asp Pro Ala Leu He Leu Met His Glu Leu He His 
225 230 235 240 

Val Leu His Gly Leu Tyr Gly He Lys Val Asp Asp Leu Pro He Val 
245 ~ 250 255 

Pro Asn Glu Lys Lys Phe Phe Met Gin Ser Thr Asp Ala He Gin Ala 
260 265 270 

Glu Glu Leu Tyr Thr Phe Gly Gly Gin Asp Pro Ser lie lie Thr Pro 
275 280 285 



Ser Thr Asp Lys Ser He Tyr Asp Lys Val Leu Gin Asn Phe Arg Gly 
290 295 300 
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lie Val Asp Arg Leu Asn Lys Val Leu Val Cys lie Ser Asp Pro Asn 
305 310 315 ~ 320 

lie Asn lie Asn lie Tyr Lys Asn Lys Phe Lys Asp Lys Tyr Lys Phe 
325 330 335 

Val Glu Asp Ser Glu Gly Lys Tyr Ser lie Asp Val Glu Ser Phe Asp 
340 345 350 

Lys Leu Tyr Lys Ser Leu Met Phe Gly Phe Thr Glu Thr Asn lie Ala 
355 360 365 

Glu Asn Tyr Lys lie Lys Thr Arg Ala Ser Tyr Phe Ser Asp Ser Leu 
370 375 380 



Pro Pro Val Lys lie Lys Asn Leu Leu Asp Asn Glu lie Tyr Thr lie 
385 390 395 400 

Glu Glu Gly Phe Asn lie Ser Asp Lys Asp Met Glu Lys Glu Tyr Arg 
405 410 415 



Gly Gin Asn Lys Ala lie Asn Lys Gin Ala Tyr Glu Glu lie Ser Lys 
420 425 430 

Glu His Leu Ala Val Tyr Lys lie Gin Met Cys Lys Ser Glu Glu Lys 
435 440 445 

Leu Tyr Asp Asp Asp Asp Lys Asp Arg Trp Gly Ser Ser Arg lie Cys 
450 455 460 

lie Asp Val Asp Asn Glu Asp Leu Phe Phe lie Ala Asp Lys Asn Ser 
465 470 475 * " 480 



Phe Ser Asp Asp Leu Ser Lys Asn Glu Arg He Glu Tyr Asn Thr Gin 
485 490 495 

Ser Asn Tyr. He Glu Asn Asp Phe Pro He Asn Glu Leu He Leu Asp 
500 505 510 

Thr Asp Leu He Ser Lys He Glu Leu Pro Ser Glu Asn Thr Glu Ser 
515 ' 520 525 

Leu Thr Asp Phe Asn Val Asp Val Pro Val Tyr Glu Lys Gin Pro Ala 
530 535 540 



He Lys Lys He Phe Thr Asp Glu Asn Thr He Phe Gin Tyr Leu Tyr 
545 550 555 " 560 



Ser Gin Thr Phe Pro Leu Asp He Arg Asp He Ser Leu Thr Ser Ser 
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565 570 575 



Phe Asp Asp Ala Leu Leu Phe Ser Asn Lys Val Tyr Ser Phe Phe Ser 
580 585 590 



Met Asp Tyr- lie Lys Thr Ala Asn Lys Val Val Glu Ala Gly Leu Phe 
595 600 605 



Ala Gly Trp Val Lys Gin lie Val Asn Asp Phe Val lie Glu Ala Asn 
610 615 620 



Lys Ser Asn Thr Met Asp Lys He Ala Asp He Ser Leu He Val Pro 
625 630 635 640 



Tyr He Gly Leu Ala Leu Asn Val Gly Asn Glu Thr Ala Lys Gly Asn 
645 650 655 



Phe Glu Asn Ala Phe Glu He Ala Gly Ala Ser He Leu Leu Glu Phe 
660 665 670 

He Pro Glu Leu Leu He Pro Val Val Gly Ala Phe Leu Leu Glu Ser 
675 680 685 

Tyr He Asp Asn Lys Asn Lys He He Lys Thr He Asp Asn Ala Leu 
690 695 700 

Thr Lys Arg Asn Glu Lys Trp Ser Asp Met Tyr Gly Leu He Val Ala 
705 ~ 710 715 720 

Gin Trp Leu Ser Thr Val Asn Thr Gin Phe Tyr Thr He Lys Glu Gly 
725 730 735 

Met Tyr Lys Ala Leu Asn Tyr Gin Ala Gin Ala Leu Glu Glu He He 
740 745 750 

Lys Tyr Arg Tyr Asn He Tyr Ser Glu Lys Glu Lys Ser Asn He Asn 
755 "* 760 765 

He Asp Phe Asn Asp He Asn Ser Lys Leu Asn Glu Gly He Asn Gin 
770 775 780 

Ala lie Asp Asn He Asn Asn Phe He Asn Gly Cys Ser Val Ser Tyr 
785 790 795 800 

Leu Met Lys Lys Met He Pro Leu Ala Val Glu Lys Leu Leu Asp Phe 
805 810 815 



Asp Asn Thr Leu Lys Lys Asn Leu Leu Asn Tyr He Asp Glu Asn Lys 
820 825 830 
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Leu Tyr Leu lie Gly Ser Ala Glu Tyr Glu Lys Ser Lys Val Asn Lys 
835 840 845 

Tyr Leu Lys Thr lie Met Pro Phe Asp Leu Ser lie Tyr Thr Asn Asp 
850 855 860 

Thr lie Leu lie Glu Met Phe Asn Lys Tyr Asn Ser 
865 870 875 

<210> 107 

<211> 2628 

<212> DNA 

<213> Clostridium botulinum 



<400> 107 
— atttcagaat 


tcggatccat 


gccggttacc 


atcaacaact 


tcaactacaa 


cgacccgatc 


60 


gacaacaaca 


acatcatcat 


gatggaaccg 


.ccgttcgcac 


gtggtaccgg 


tcgttaqtac 


120 


aaggctttta 


agatcaccga 


ccgtatctgg 


atcatcccgg 


aacgttacac 


cttcggttac 


180 


aaacctgagg 


acttcaacaa 


gagtagcggg 


attttcaatc 


gtgacgtctg 


cgagtactat 


240 


gatccagatt 


atctgaatac 


caacgataag 


aagaacatat 


tccttcagac 


tatgatcaaa 


300 


ctcttcaacc 


gtatcaaaag 


caaaccgctc 


ggtgaaaaac 


tcctcgaaat 


gattatcaac 


360 


ggtatcccgt 


acctcggtga 


ccgtcgtgtc 


ccgctcgaag 


agttcaacac 


caacatcgca 


420 


agcgtcaccg 


tcaacaaact 


catcagcaac 


ccaggtgaag 


tcgaacgtaa 


aaaaggtatc 


480 


ttcgcaaacc 


tcatcatctt 


cggtccgggt 


ccggtcctca 


acgaaaacga 


aaccatcgac 


540 


aucggcaucc 


agaaccactt 


cgcaagccgt 


gaaggtttcg 


gtggtatcat 


gcagatgaaa 


600 


■fc— 4* 4~ jT 

ttCuyCCCyy 


aacacgccag 


cgtcttcaac 


aacgtccagg 


aaaacaaagg 


tgcaagcatc 


e~ e~ r\ 

660 


ttcaaccgtc 


gtggttactt 


cagcgacccg 


gcactcatcc 


tcatgcatga 


actcatccac 


720 


gtcctccacg 


gtctctacgg 


tatcaaagtt 


gacgacctcc 


cgatcgtccc 


gaacgagaag 


780 


aaattcttca 


tgcagagcac 


cgacgcaatc 


caggctgagg 


aactctacac 


cttcggtggc 


840 


caagacccaa 


gtatcataac 


cccgtccacc 


gacaaaagca 


tctacgacaa 


agtcctccag 


900 


aacttcaggg 


gtatcgtgga 


cagactcaac 


aaagtcctcg 


tctgcatcag 


cgacccgaac 


960 


atcaatatca 


acatatacaa 


gaacaagttc 


aaagacaagt 


acaaattcgt 


cgaggacagc 


1020 


gaaggcaaat 


acagcatcga 


cgtagaaagt 


ttcgacaagc 


tctacaaaag 


cctcatgttc 


1080 


ggtttcaccg 


aaaccaacat 


cgccgagaac 


tacaagatca 


agacaagggc 


aagttacttc 


1140 


agcgacagcc 


tcccgcctgt 


caaaatcaag 


aacctcttag 


acaacgagat 


ttacacaatt 


1200 


gaagagggct 


tcaacatcag 


tgacaaagac 


atggagaagg 


aatacagagg 


tcagaacaag 


1260 


gctatcaaca 


aacaggcata 


cgaggagatc 


agcaaagaac 


acctcgcagt 


ctacaagatc 


1320 


cagatgtgca 


aatctgaaga 


aaagctttac 


gacgacgacg 


acaaagaccg 


ttggggttct 


1380 


tcgcgtatct 


gcatcgacgt 


tgacaacgaa 


gacctgttct 


tcatcgctga 


caaaaacagc 


1440 
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ttcagtgacg 


acctgagcaa 


aaacgaacgt 


atcgaataca 


acacccagag 


caactacatc 


1500 


gaaaacgact 


tcccgatcaa 


cgaactgatc 


ctggacaccg 


acctgataag 


taaaatcgaa 


1560 


ctgccgagcg 


aaaacaccga 


aagtctgacc 


gacttcaacg 


ttgacgttcc 


ggtttacgaa 


1620 


aaacagccgg 


ctatcaagaa 


aatcttcacc 


gacgaaaaca 


ccatcttcca 


gtacctgtac 


1680 


agccagacct 


tcccgctgga 


catccgtgac 


atcagtctga 


ccagcagttt 


cgacgacgct 


1740 


ctgctgttca gcaacaaagt 


ttacagtttc 


ttcagcatgg 


actacatcaa 


aaccgctaac 


1800 


aaagttgttg aagcagggct 


gttcgctggt 


tgggttaaac 


agatcgttaa 


cgacttcgtt 


1860 


atcgaagcta 


acaaaagcaa 


cactatggac 


aaaatcgctg 


acatcagtct 


gatcgttccg 


1920 


tacatcggtc 


tggctctgaa 


cgttggtaac 


gaaaccgcta 


aaggtaactt 


tgaaaacgct 


1980 


ttcgagatcg 


ctggtgcaag 


catcctgctg 


gagttcatcc 


cggaactgct 


gatcccggtt 


2040 


gttggtgctt tcctgctgga aagttacatc gacaacaaaa 


acaagatcat 


caaaaccatc 


2100 


gacaacgctc 


tgaccaaacg 


taacgaaaaa 


tggagtgata 


tgtacggtct 


gatcgttgct 


2160 


cagtggctga 


gcaccgtcaa 


cacccagttc 


tacaccatca 


aagaaggtat 


gtacaaagct 


2220 


ctgaactacc 


aggctcaggc 


tctggaagag 


atcatcaaat 


accgttacaa 


catctacagt 


2280 


gagaaggaaa 


agagtaacat 


caacatcgac 


ttcaacgaca 


tcaacagcaa 


actgaacgaa 


2340 


ggtatcaacc 


aggctatcga 


caacatcaac 


aacttcatca 


acaattacaa 


tot t acre tac 


2400 


ctgatgaaga 


agatgatccc 


gctggctgtt 


gaaaaactgc 


tggacttcga 


caacaccctg 


2460 


aaaaagaacc 


tgctgaacta 


catcgacgaa 


aacaagctgt 


acctgatcgg 


tagtgctgaa 


2520 


tacgaaaaaa 


gtaaagtgaa 


caaatacctg 


aagaccatca 


tgccgttcga 


cctgagtatc 


2580 


tacaccaacg 


acaccatcct 


gatcgaaatg 


ttcaacaaat 


acaacagc 




2628 



<210> 108 
<211> 876 
<212> PRT 

<213> Clostridium botulinum 
<400> 108 

He Ser Glu Phe Gly Ser Met Pro Val Thr He Asn Asn Phe Asn Tyr 
15 10 15 

Asn Asp Pro He Asp Asn Asn Asn He He Met Met Glu Pro Pro Phe 
20 25 30 

Ala Arg Gly Thr Gly Arg Tyr Tyr Lys Ala Phe Lys He Thr Asp Arg 
35 40 45 

He Trp He He Pro Glu Arg Tyr Thr Phe Gly Tyr Lys Pro Glu Asp 
50 55 60 



Phe Asn Lys Ser Ser Gly He Phe Asn Arg Asp Val Cys Glu Tyr Tyr 
65 70 75 80 
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Asp Pro Asp Tyr Leu Asn Thr Asn Asp Lys Lys Asn lie Phe Leu Gin 
85 90 ~ 95 



Thr Met He Lys Leu Phe Asn Arg He Lys Ser Lys Pro Leu Gly Glu 
100 105 110 



Lys Leu Leu Glu Met He He Asn Gly He Pro Tyr Leu Gly Asp Arg 
115 120 125 



Arg Val Pro Leu Glu Glu Phe Asn Thr Asn He Ala Ser Val Thr Val 
130 135 140 



Asn Lys Leu He Ser Asn Pro Gly Glu Val Glu Arg Lys Lys Gly He 
145 150 155 160 

Phe Ala Asn Leu He He Phe Gly Pro Gly Pro Val Leu Asn Glu Asn 
165 170 175 

Glu Thr He Asp He Gly He Gin Asn His Phe Ala Ser Arg Glu Gly 
180 185 190 

Phe Gly Gly He Met Gin Met Lys Phe Cys Pro Glu Tyr Val Ser Val 
195 200 205 

Phe Asn Asn Val Gin Glu Asn Lys Gly Ala Ser He Phe Asn Arg Arg 
210 215 220 

Gly Tyr Phe Ser Asp Pro Ala Leu He Leu Met His Glu Leu He His 
225 230 235 240 



Val Leu His Gly Leu Tyr Gly He Lys Val Asp Asp Leu Pro He Val 
245 250 ~ 255 



Pro Asn Glu Lys Lys Phe Phe Met Gin Ser Thr Asp Ala He Gin Ala 
260 265 270 



Glu Glu Leu Tyr Thr Phe Gly Gly Gin Asp Pro Ser He He Thr Pro 
275 280 285 



Ser Thr Asp Lys Ser He Tyr Asp Lys Val Leu Gin Asn Phe Arg Gly 

290 295 300 

He Val Asp Arg Leu Asn Lys Val Leu Val Cys He Ser Asp Pro Asn 

305 310 315 320 



He Asn He Asn He Tyr Lys Asn Lys Phe Lys Asp Lys Tyr Lys Phe 
325 330 335 



Val Glu Asp Ser Glu Gly Lys Tyr Ser He Asp Val Glu Ser Phe Asp 
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340 345 350 



Lys Leu Tyr Lys Ser Leu Met Phe Gly Phe Thr Glu Thr Asn lie Ala 
355 360 365 



Glu Asn Tyr Lys He Lys Thr Arg Ala Ser Tyr Phe Ser Asp Ser Leu 
370 375 380 



Pro Pro Val Lys He Lys Asn Leu Leu Asp Asn Glu He Tyr Thr He 
385 390 395 400 



Glu Glu Gly Phe Asn He Ser Asp Lys Asp Met Glu Lys Glu Tyr Arg 
405 410 415 



Gly Gin Asn Lys Ala He Asn Lys Gin Ala Tyr Glu Glu He Ser Lys 
420 425 430 



Glu His Leu Ala Val Tyr Lys He Gin Met Cys Lys Ser Glu Glu Lys 
435 440 445 



Leu Tyr Asp Asp Asp Asp Lys Asp Arg Trp Gly Ser Ser Arg He Cys 

450 455 460 

He Asp Val Asp Asn Glu Asp Leu Phe Phe He Ala Asp Lys Asn Ser 

465 470 475 480 



Phe Ser Asp Asp Leu Ser . Lys Asn Glu Arg He Glu Tyr Asn Thr Gin 
485 490 495 

Ser Asn Tyr He Glu Asn Asp Phe Pro He Asn Glu Leu He Leu Asp 
500 505 510 

Thr Asp Leu He Ser Lys He Glu Leu Pro Ser Glu Asn Thr Glu Ser 
515 520 525 

Leu Thr Asp Phe Asn Val Asp Val Pro Val Tyr Glu Lys Gin Pro Ala 
530 535 540 



He Lys Lys lie Phe Thr Asp Glu Asn Thr He Phe Gin Tyr Leu Tyr 
545 * 550 555 560 

Ser Gin Thr Phe Pro Leu Asp He Arg Asp He Ser Leu Thr Ser Ser 
565 570 575 



Phe Asp Asp Ala Leu Leu Phe Ser Asn Lys Val Tyr Ser Phe Phe Ser 
580 585 590 



Met Asp Tyr He Lys Thr Ala Asn Lys Val Val Glu Ala Gly Leu Phe 
595 600 605 
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Ala Gly Trp Val Lys Gin He Val Asn Asp Phe Val He Glu Ala Asn 

610 615 620 

Lys Ser Asn Thr Met Asp Lys He Ala Asp He Ser Leu He Val Pro 
625 630 635 640 

Tyr He Gly Leu Ala Leu Asn Val Gly Asn Glu Thr Ala Lys Gly Asn 
645 650 655 

Phe Glu Asn Ala Phe Glu He Ala Gly Ala Ser He Leu Leu Glu Phe 
660 665 670 

He Pro Glu Leu Leu He Pro Val Val Gly Ala Phe Leu Leu Glu Ser 
675 680 685 

Tyr He Asp Asn Lys Asn Lys He He Lys Thr He Asp Asn Ala Leu 
690 695 700 

Thr Lys Arg Asn Glu Lys Trp Ser Asp Met Tyr Gly Leu He Val Ala 
705 710 715 720 

Gin Trp Leu Ser Thr Val Asn Thr Gin Phe Tyr Thr He Lys Glu Gly 
725 730 735 

Met Tyr Lys Ala Leu Asn Tyr Gin Ala Gin Ala Leu Glu Glu He He 
740 745 750 

Lys Tyr Arg Tyr Asn He Tyr Ser Glu Lys Glu Lys Ser Asn He Asn 
755 ' 760 765 

He Asp Phe Asn Asp He Asn Ser Lys Leu Asn Glu Gly He Asn Gin 
770 775 780 

Ala He Asp Asn He Asn Asn Phe He Asn Gly Cys Ser Val Ser Tyr 
785 790 795 800 

Leu Met Lys Lys Met He Pro Leu Ala Val Glu Lys Leu Leu Asp Phe 
805 810 815 

Asp Asn Thr Leu Lys Lys Asn Leu Leu Asn Tyr He Asp Glu Asn Lys 
820 825 830 

Leu Tyr Leu He Gly Ser Ala Glu Tyr Glu Lys Ser Lys Val Asn Lys 
835 840 845 

Tyr Leu Lys Thr He Met Pro Phe Asp Leu Ser lie Tyr Thr Asn Asp 
850 855 860 



Thr He Leu He Glu Met Phe Asn Lys Tyr Asn Ser 
865 870 875 
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<210> 109 

<211> 4260 

<212> DNA 

<213> Clostridium botulinum 

<400> 109 



atgaaaactg 


aagaaggtaa 


actggtaatc tggattaacg 


gcgataaagg 


ctataacggt 


60 


ctcgctgaag 


tcggtaagaa 


attcgagaaa gataccggaa 


ttaaagtcac 


cgttgagcat 


120 


ccggataaac 


tggaagagaa 


attcccacag gttgcggcaa 


ctggcgatgg 


ccctgacatt 


180 


atcttctggg 


cacacgaccg 


ctttggtggc tacgctcaat 


ctggcctgtt 


ggctgaaatc 


240 


accccggaca aagcgttcca ggacaagctg tatccgttta 


cctgggatgc 


cgtacgttac 


300 


aacggcaagc 


tgattgctta cccgatcgct gttgaagcgt tatcgctgat 


ttataacaaa 


360 


gatctgctgc 


cgaacccgcc 


aaaaacctgg gaagagatcc 


cggcgctgga 


taaagaactg 


420 


aaagcgaaag 


gtaagagcgc 


gctgatgttc aacctgcaag 


aaccgtactt 


cacctggccg 


480 


ctgattgctg 


ctgacggggg 


ttatgcgttc aagtatgaaa 


acggcaagta 


cgacattaaa 


540 


gacgtgggcg 


tggataacgc 


tggcgcgaaa gcgggtctga 


ccttcctggt 


tgacctgatt 


600 


aaaaacaaac 


acatgaatgc 


agacaccgat tactccatcg 


cagaagctgc 


ctttaataaa 


660 


ggcgaaacag 


cgatgaccat 


caacggcccg tgggcatggt 


ccaacatcga 


caccagcaaa 


720 


gtgaattatg 


gtgtaacggt 


actgccgacc ttcaagggtc 


aaccatccaa 


accgttcgtt 


780 


ggcgtgctga 


gcgcaggtat 


taacgccgcc agtccgaaca 


aagagctggc 


aaaagagttc 


840 


ctcgaaaact 


atctgctgac 


tgatgaaggt ctggaagcgg 


ttaataaaga 


caaaccgctg 


900 


ggtgccgtag 


cgctgaagtc 


ttacgaggaa gagttggcga aagatccacg 


tattgccgcc 


960 


accatggaaa 


acgcccagaa 


aggtgaaatc atgccgaaca 


tcccgcagat 


gtccgctttc 


1020 


tggtatgccg 


tgcgtactgc 


ggtgatcaac gccgccagcg 


gtcgtcagac 


tgtcgatgaa 


1080 


gccctgaaag 


acgcgcagac 


taattcgagc tcgaacaaca 


acaacaataa 


caataacaac 


1140 


aacctcggga 


tcgagggaag 


gatttcagaa ttccgcgagt 


ccggagctat 


ctctggcgat 


1200 


agtctgatca 


gcctggctag 


cacaggaaaa agagtttcta 


ttaaagattt 


gttagatgaa 


1260 


aaagattttg 


aaatatgggc 


aattaatgaa cagacgatga 


agctagaatc 


agctaaagtt 


1320 


agtcgtgtat 


tttgtactgg caaaaagcta gtttatattc 


taaaaactcg 


actaggtaga 


1380 


actatcaagg 


caacagcaaa 


tcatagattt ttaactattg 


atggttggaa 


aagattagat 


1440 


gagctatctt 


taaaagagca 


tattgctcta ccccgtaaac 


tagaaagctc 


ctctttacaa 


1500 


ttgtcaccag aaatagaaaa gttgtctcag agtgatattt actgggactc 


catcgtttct 


1560 


attacggaga ctggagtcga agaggttttt gatttgactg tgccaggacc 


acataacttt 


1620 


gtcgcgaatg 


acatcattgt 


acacaacgga agagccatgg 


gcggccgcga 


atttggatcc 


1680 


atgccggtta 


ccatcaacaa 


cttcaactac aacgacccga 


tcgacaacaa 


caacatcatt 


1740 


atgatggaac 


cgccgttcgc 


acgtggtacc ggacgttact 


acaaggcttt 


taagatcacc 


1800 
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gaccgtatct 


ggatcatccc 


ggaacgttac 


accttcggtt 


acaaacctga 


ggacttcaac 


1860 


aagagtagcg 


ggattttcaa 


tcgtgacgtc 


tgcgagtact 


atgatccaga 


ttatctgaat 


1920 


accaacgata 


agaagaacat 


attccttcag 


actatgatta 


aactcttcaa 


ccgtatcaaa 


1980 


agcaaaccgc 


tcggtgaaaa 


actcctcgaa 


atgattatca 


acggtatccc 


gtacctcggt 


2040 


gaccgtcgtg 


tcccgcttga 


agagttcaac 


accaacatcg 


caagcgtcac 


cgtcaacaaa 


2100 


ctcatcagca 


acccaggtga 


agtcgaacgt 


aaaaaaggta 


tcttcgcaaa 


cctcatcatc 


2160 


ttcggtccgg 


gtccggtcct 


caacgaaaac 


gaaaccatcg 


acatcggtat 


ccagaaccac 


2220 


ttcgcaagcc 


gtgaaggttt 


cggtggtatc 


atgcagatga 


aattctgccc 


ggaatacgtc 


2280 


agtgtcttca 


acaacgtcca 


ggaaaacaaa 


ggtgcaagca 


tcttcaaccg 


tcgtggttac 


2340 


ttcagcgacc 


cggcactcat 


cctcatgcat 


gaactcatcc 


acgtcctcca 


cggtctctac 


2400 


ggtatcaaag 


ttgacgacct 


cccgatcgtc 


ccgaacgaga 


agaaattctt 


catgcagagc 


2460 


accgacgcaa 


tccaggctga 


ggaactctac 


accttcggtg 


gccaagaccc 


aagtatcata 


2520 


accccgtcca 


ccgacaaaag 


catctacgac 


aaagtcctcc 


agaacttcag 


gggtatcgtg 


2580 


gacagactca 


acaaagtcct 


cgtctgcatc 


agcgacccga 


acatcaatat 


caacatatac 


2640 


aagaacaagt 


tcaaagacaa 


gtacaaattc 


gtcgaggaca 


gcgaaggcaa 


atacagcatc 


2700 


gacgtagaaa 


gtttcgacaa 


gctctacaaa 


agcctcatgt 


tcggtttcac 


cgaaaccaac 


2760 


atcgccgaga 


actacaagat 


caagacaagg 


gcaagttact 


tcagcgacag 


cctcccgcct 


2820 


gtcaaaatca 


agaacctctt 


agacaacgag 


atttacacaa 


ttgaagaggg 


cttcaacatc 


2880 


agtgacaaag 


acatggagaa 


ggaatacaga 


ggtcagaaca 


aggctatcaa 


caaacaggca 


2940 


tacgaggaga 


tcagcaaaga 


acacctcgca 


gtctacaaga 


tccagatgtg 


tagcgctatc 


3000 


gaaggccgag 


ctcccgggat 


ctgcatcgac 


gttgacaacg 


aagacctgtt 


cttcatcgct 


3060 


gacaaaaaca 


gcttcagtga 


cgacctgagc 


aaaaacgaac 


gtatcgaata 


caacacccag 


3120 


agcaactaca 


tcgaaaacga 


cttcccgatc 


aacgaactga 


tcctggacac 


cgacctgata 


3180 


agtaaaatcg 


aactgcctag 


ggaaaacacc 


gaaagtctga 


ccgacttcaa 


cgttgacgtt 


3240 


ccggtttacg 


aaaaacagcc 


ggctatcaag 


aaaatcttca 


ccgacgaaaa 


caccatcttc 


3300 


cagtacctgt 


acagccagac 


cttcccgctg 


gacatccgtg 


acatcagtct 


gaccagcagt 


3360 


ttcgacgacg 


ctctgctgtt 


cagcaacaaa 


gtttacagtt 


tcttcagcat 


ggactacatc 


3420 


aaaaccgcta 


acaaagttgt 


tgaagcaggg 


ctgttcgctg 


gttgggttaa 


acagatcgtt 


3480 


aacgacttcg 


ttatcgaagc 


taacaaaagc 


aacactatgg 


acaaaatcgc 


tgacatcagt 


3540 


ctgatcgttc 


cgtacatcgg 


tctggctctg 


aacgttggta 


acgaaaccgc 


taaaggtaac 


3600 


fcttgaaaacg 


ctttcgagat 


cgctggtgca 


agcatcctgc 


tggagttcat 


cccggaactg 


3660 


ctgatcccgg 


ttgttggtgc 


tttcctgctg 


gaaagttaca 


tcgacaacaa 


aaacaagatc 


3720 


atcaaaacca 


tcgacaacgc 


tctgaccaaa 


cgtaacgaaa 


aatggagtga 


tatgtacggt 


3780 
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ctgatcgttg ctcagtggct gagcaccgtc aacacccagt tctacaccat caaagaaggt 384 0 

atgtacaaag ctctgaacta ccaggctcag gctctggaag agatcatcaa ataccgttac 3900 

aacatctaca gtgagaagga aaagagtaac atcaacatcg acttcaacga catcaacagc 3 960 

aaactgaacg aaggtatcaa ccaggctatc gacaacatca acaacttcat caacggttgc 4020 

agtgttagct acctgatgaa gaagatgatc ccgctggctg ttgaaaaact gctggacttc 4080 

gacaacaccc tgaaaaagaa cctgctgaac tacatcgacg aaaacaagct gtacctgatc 4140 

ggtagtgctg aatacgaaaa aagtaaagtg aacaaatacc tgaagaccat catgccgttc 4200 

gacctgagta tctacaccaa cgacaccatc ctgatcgaaa tgttcaacaa atacaacagc 4260 

<210> 110 

<211> 1420 

<212> PRT 

<213> Clostridium botulinum 

<400> 110 

Met Lys Thr Glu Glu Gly Lys Leu Val lie Trp lie Asn Gly Asp Lys 
1 5 10 15 

Gly Tyr Asn Gly Leu Ala Glu Val Gly Lys Lys Phe Glu Lys Asp Thr 
20 25 30 

Gly lie Lys Val Thr Val Glu His Pro Asp Lys Leu Glu Glu Lys Phe 
35 4 0 45 

Pro Gin Val Ala Ala Thr Gly Asp Gly Pro Asp lie lie Phe Trp Ala 
50 55 60 

His Asp Arg Phe Gly Gly Tyr Ala Gin Ser Gly Leu Leu Ala Glu He 
65 70 75 80 

Thr Pro Asp Lys Ala Phe Gin Asp Lys Leu Tyr Pro Phe Thr Trp Asp 
85 90 95 

Ala Val Arg Tyr Asn Gly Lys Leu He Ala Tyr Pro He Ala Val Glu 
100 105 110 

Ala Leu Ser Leu He Tyr Asn Lys Asp Leu Leu Pro Asn Pro Pro Lys 
115 120 125 

Thr Trp Glu Glu He Pro Ala Leu Asp Lys Glu Leu Lys Ala Lys Gly 
130 135 140 

Lys Ser Ala Leu Met Phe Asn Leu Gin Glu Pro Tyr Phe Thr Trp Pro 
145 150 155 160 



Leu He Ala Ala Asp Gly Gly Tyr Ala Phe Lys Tyr Glu Asn Gly Lys 
165 170 175 
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Tyr Asp He Lys Asp Val Gly Val Asp Asn Ala Gly Ala Lys Ala Gly 
180 185 190 

Leu Thr Phe Leu Val Asp Leu He Lys Asn Lys His Met Asn Ala Asp 
195 200 205 

Thr Asp Tyr Ser He Ala Glu Ala Ala Phe Asn Lys Gly Glu Thr Ala 
210 215 220 



Met Thr He Asn Gly Pro Trp Ala Trp Ser Asn He Asp Thr Ser Lys 
225 230 235 240 

Val Asn Tyr Gly Val Thr Val Leu Pro Thr Phe Lys Gly Gin Pro Ser 
245 250 255 

Lys Pro Phe Val Gly Val Leu Ser Ala Gly He Asn Ala Ala Ser Pro 
260 265 270 

Asn Lys Glu Leu Ala Lys Glu Phe Leu Glu Asn Tyr Leu Leu Thr Asp 
275 280 285 

Glu Gly Leu Glu Ala Val Asn Lys Asp Lys Pro Leu Gly Ala Val Ala 
290 295 300 



Leu Lys Ser Tyr Glu Glu Glu Leu Ala Lys Asp Pro Arg He Ala Ala 
305 310 315 320 

Thr Met Glu Asn Ala Gin Lys Gly Glu He Met Pro Asn He Pro Gin 
325 330 335 

Met Ser Ala Phe Trp Tyr Ala Val Arg Thr Ala Val He Asn Ala Ala 
340 345 350 

Ser Gly Arg Gin Thr Val Asp Glu Ala Leu Lys Asp Ala Gin Thr Asn 
355 360 *~ 365 



Ser Ser Ser Asn Asn Asn Asn Asn Asn Asn Asn Asn Asn Leu Gly He 
370 375 380 

Glu Gly Arg He Ser Glu Phe Arg Glu Ser Gly Ala He Ser Gly Asp 
385 390 395 400 

Ser Leu He Ser Leu Ala Ser Thr Gly Lys Arg Val Ser He Lys Asp 
405 410 415 

Leu Leu Asp Glu Lys Asp Phe Glu He Trp Ala He Asn Glu Gin Thr 
420 425 430 



Met Lys Leu Glu Ser Ala Lys Val Ser Arg Val Phe Cys Thr Gly Lys 
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435 440 445 



Lys Leu Val Tyr lie Leu Lys Thr Arg Leu Gly Arg Thr lie Lys Ala 
450 455 ~ 460 



Thr Ala Asn His Arg Phe Leu Thr lie Asp Gly Trp Lys Arg Leu Asp 
465 470 475 ~ 480 



Glu Leu Ser Leu Lys Glu His lie Ala Leu Pro Arg Lys Leu Glu Ser 
485 490 ~ 495 

Ser Ser Leu Gin Leu Ser Pro Glu lie Glu Lys Leu Ser Gin Ser Asp 
500 505 510 



lie Tyr Trp Asp Ser lie Val Ser lie Thr Glu Thr Gly Val Glu Glu 
515 520 525 



Val Phe Asp Leu Thr Val Pro Gly Pro His Asn Phe Val Ala Asn Asp 
530 535 540 



lie He Val His Asn Gly Arg Ala Met Gly Gly Arg Glu Phe Gly Ser 

545 550 555 560 

Met Pro Val Thr He Asn Asn Phe Asn Tyr Asn Asp Pro He Asp Asn 

565 570 575 



Asn Asn He He Met Met Glu Pro Pro Phe Ala Arg Gly Thr Gly Arg 
580 585 590 



Tyr Tyr Lys Ala Phe Lys He Thr Asp Arg He Trp He He Pro Glu 

595 600 605 

Arg Tyr Thr Phe Gly Tyr Lys Pro Glu Asp Phe Asn Lys Ser Ser Gly 
610 615 620 

He Phe Asn Arg Asp Val Cys Glu Tyr Tyr Asp Pro Asp Tyr Leu Asn 
625 630 635 640 



Thr Asn Asp Lys Lys Asn He Phe Leu Gin Thr Met He Lys Leu Phe 
645 650 655 



Asn Arg He Lys Ser Lys Pro Leu Gly Glu Lys Leu Leu Glu Met He 
660 665 "* 670 



He Asn Gly He Pro Tyr Leu Gly Asp Arg Arg Val Pro Leu Glu Glu 
675 680 ~ 685 



Phe Asn Thr Asn He Ala Ser Val Thr Val Asn Lys Leu lie Ser Asn 
690 695 700 
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Pro Gly Glu Val Glu Arg Lys Lys Gly lie Phe Ala Asn Leu lie lie 
705 710 715 720 



Phe Gly Pro Gly Pro Val Leu Asn Glu Asn Glu Thr lie Asp He Gly 
725 730 735 



He Gin Asn His Phe Ala Ser Arg Glu Gly Phe Gly Gly He Met Gin 
740 745 750 



Met Lys Phe Cys Pro Glu Tyr Val Ser Val Phe Asn Asn Val Gin Glu 
755 760 765 



Asn Lys Gly Ala Ser He Phe Asn Arg Arg Gly Tyr Phe Ser Asp Pro 
770 775 780 



Ala Leu lie Leu Met His Glu Leu lie His Val Leu His Gly Leu Tyr 
785 790 795 800 



Gly He Lys Val Asp Asp Leu Pro He Val Pro Asn Glu Lys Lys Phe 
805 810 815 



Phe Met Gin Ser Thr. Asp Ala He Gin Ala Glu Glu Leu Tyr Thr Phe 
820 825 830 



Gly Gly Gin Asp Pro Ser He He Thr Pro Ser Thr Asp Lys Ser He 
835 840 845 



Tyr Asp Lys Val Leu Gin Asn Phe Arg Gly He Val Asp Arg Leu Asn 
850 855 860 



Lys Val Leu Val Cys He Ser Asp Pro Asn He Asn He Asn He Tyr 
865 870 875 880 



Lys Asn Lys Phe Lys Asp Lys Tyr Lys Phe Val Glu Asp Ser Glu Gly 
885 890 895 



Lys Tyr Ser He Asp Val Glu Ser Phe Asp Lys Leu Tyr Lys Ser Leu 
900 905 910 



Met Phe Gly Phe Thr Glu Thr Asn He Ala Glu Asn Tyr Lys He Lys 
915 920 925 



Thr Arg Ala Ser Tyr Phe Ser Asp Ser Leu Pro Pro Val Lys He Lys 
930 " 935 940 



Asn Leu Leu Asp Asn Glu He Tyr Thr He Glu Glu Gly Phe Asn He 
945 950 955 960 



Ser Asp Lys Asp Met Glu Lys Glu Tyr Arg Gly Gin Asn Lys Ala He 
965 970 975 
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Asn Lys Gin Ala Tyr Glu Glu lie Ser Lys Glu His Leu Ala Val Tyr 
980 985 990 

Lys He Gin Met Cys Ser Ala He Glu Gly Arg Ala Pro Gly He Cys 
995 1000 1005 

He Asp Val Asp Asn Glu Asp Leu Phe Phe lie Ala Asp Lys Asn 
1010 1015 1020 

Ser Phe Ser Asp Asp Leu Ser Lys Asn Glu Arg He Glu Tyr Asn 
1025 1030 1035 

Thr Gin Ser Asri Tyr He Glu Asn Asp Phe Pro lie Asn Glu Leu 
1040 1045 1050 

He Leu Asp Thr Asp Leu. He Ser Lys He Glu Leu Pro Arg Glu 
1055 1060 1065 

Asn Thr Glu Ser Leu Thr Asp Phe Asn Val Asp Val Pro Val Tyr 
1070 1075 1080 

Glu Lys Gin Pro Ala He Lys Lys He Phe Thr Asp Glu Asn Thr 
1085 1090 1095 

He Phe Gin Tyr Leu Tyr Ser Gin Thr Phe Pro Leu Asp He Arg 
1100 1105 1110 

Asp He Ser Leu Thr Ser Ser Phe Asp Asp Ala Leu Leu Phe Ser 
1115 1120 1125 

Asn Lys Val Tyr Ser Phe Phe Ser Met Asp Tyr He Lys Thr Ala 
1130 1135 " 1140 

Asn Lys Val Val Glu Ala Gly Leu Phe Ala Gly Trp Val Lys Gin 
1145 1150 * 1155 

He Val Asn Asp Phe Val He Glu Ala Asn Lys Ser Asn Thr Met 
1160 1165 1170 

Asp Lys He Ala Asp He Ser Leu He Val Pro Tyr He Gly Leu 
1175 1180 1185 

Ala Leu Asn Val Gly Asn Glu Thr Ala Lys Gly Asn Phe Glu Asn 
1190 1195 1200 

Ala Phe Glu He Ala Gly Ala Ser He Leu Leu Glu Phe He Pro 
1205 1210 1215 



Glu Leu Leu He Pro Val Val Gly Ala Phe Leu Leu Glu Ser Tyr 
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1220 1225 1230 

lie Asp Asn Lys Asn Lys lie lie Lys Thr lie Asp Asn Ala Leu 
1235 1240 1245 

Thr Lys Arg Asn Glu Lys Trp Ser Asp Met Tyr Gly Leu lie Val 
1250 1255 1260 

Ala Gin Trp Leu Ser Thr Val Asn Thr Gin Phe Tyr Thr lie Lys 
1265 1270 1275 

Glu Gly Met Tyr Lys Ala Leu Asn Tyr Gin Ala Gin Ala Leu Glu 
1280 " 1285 1290 

Glu lie lie Lys Tyr Arg Tyr Asn lie Tyr Ser Glu Lys Glu Lys 
1295 1300 1305 

Ser Asn lie Asn lie Asp Phe Asn Asp He Asn Ser Lys Leu Asn 
1310 1315 1320 

Glu Gly He Asn Gin Ala He Asp Asn He Asn Asn Phe He Asn 
1325 1330 1335 

Gly Cys Ser Val .Ser Tyr Leu Met Lys Lys Met He Pro Leu Ala 
1340 1345 1350 

Val Glu Lys Leu Xeu Asp Phe Asp Asn Thr Leu Lys Lys Asn Leu 
1355 1360 1365 

Leu Asn Tyr He Asp Glu Asn Lys Leu Tyr Leu He Gly Ser Ala 
1370 1375 1380 

Glu Tyr Glu Lys Ser Lys Val Asn Lys Tyr Leu Lys Thr He Met 
1385 " 1390 1395 

Pro Phe Asp Leu Ser He Tyr Thr Asn Asp Thr He Leu He Glu 
1400 1405 1410 

Met Phe Asn Lys Tyr Asn Ser 
1415 1420 

<210> 111 
<211> 2664 
<212> DNA 

<213> Clostridium botulinum 
<400> 111 

acaagtttgt acaaaaaagc aggcttcgga tccatgccgg ttaccatcaa caacttcaac 60 
tacaacgacc cgatcgacaa caacaacatc atcatgatgg aaccgccgtt cgcacgtggt 120 
accggacgtt actacaaggc ttttaagatc accgaccgta tctggatcat cccggaacgt 180 
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tacaccttcg 


gttacaaacc 


tgaggacttc 


aacaagagta 


gcgggatttt 


caatcgtgac 


240 


gtctgcgagt 


actatgatcc 


agattatctg 


aataccaacg 


ataagaagaa 


catattcctt 


300 


cagactatga 


ttaaactctt 


caaccgtatc aaaagcaaac 


cgctcggtga 


aaaactcctc 


360 


gaaatgatta 


tcaacggtat 


cccgtacctc ggtgaccgtc 


gtgtcccgct 


cgaagagttc 


420 


aacaccaaca 


tcgcaagcgt 


caccgtcaac 


aaactcatca 


gcaacccagg 


tgaagtcgaa 


480 


cgtaaaaaag 


gtatcttcgc 


aaacctcatc 


atcttcggtc 


cgggtccggt 


cctcaacgaa 


540 


aacgaaacca 


tcgacatcgg 


tatccagaac 


cacttcgcaa 


gccgtgaagg 


tttcggtggt 


600 


atcatgcaga 


tgaaattctg 


cccggaatac gtcagcgtct 


tcaacaacgt 


ccaggaaaac 


660 


aaaggtgcaa 


gcatcttcaa 


ccgtcgtggt 


tacttcagcg 


acccggcact 


catcctcatg 


720 


catgaactca 


tccacgtcct 


ccacggtctc 


tacggtatca 


aagttgacga 


cctcccgatc 


780 


gtcccgaacg 


agaagaaatt 


cttcatgcag 


agcaccgacg 


caatccaggc 


tgaggaactc 


e-io. 


tacaccttcg 


gtggccaaga 


cccaagtatc 


ataaccccgt 


ccaccgacaa 


aagcatctac 


900 


gacaaagtcc 


tccagaactt 


caggggtatc gtggacagac 


tcaacaaagt 


cctcgtctgc 


960 


atcagcgacc 


cgaacatcaa 


tatcaacata 


tacaagaaca 


agttcaaaga 


caagtacaaa 


1020 


ttcgtcgagg 


acagcgaagg 


caaatacagc 


atcgacgtag 


aaagtttcga 


caagctctac 


1080 


aaaagcctca 


tgttcggttt 


caccgaaacc 


aacatcgccg 


agaactacaa 


gatcaagaca 


1140 


agggcaagtt 


acttcagcga 


cagcctcccg 


cctgtcaaaa 


tcaagaacct 


cttagacaac 


1200 


gagatttaca 


caattgaaga 


gggcttcaac 


atcagtgaca 


aagacatgga 


gaaggaatac 


1260 


agaggtcaga 


acaaggctat 


caacaaacag 


gcatacgagg 


agatcagcaa 


agaacacctc 


1320 


gcagtctaca 


agatccagat 


gtgtaaatct 


gacgacgacg 


acaaagctcc 


cgggatctgc 


1380 


atcgacgttg 


acaacgaaga 


cctgttcttc 


atcgctgaca 


aaaacagctt 


cagtgacgac 


1440 


ctgagcaaaa 


acgaacgtat 


cgaatacaac 


acccagagca 


actacatcga 


aaacgacttc 


1500 


ccgatcaacg 


aactgatcct 


ggacaccgac 


ctgataagta 


aaatcgaact 


gcctagggaa 


1560 


aacaccgaaa 


gtctgaccga 


cttcaacgtt 


gacgttccgg 


tttacgaaaa 


acagccggct 


1620 


atcaagaaaa 


tcttcaccga 


cgaaaacacc 


atcttccagt 


acctgtacag 


ccagaccttc 


1680 


ccgctggaca 


tccgtgacat 


cagtctgacc 


agcagtttcg 


acgacgctct 


gctgttcagc 


1740 


aacaaagttt 


acagtttctt 


cagcatggac 


tacatcaaaa 


ccgctaacaa 


agttgttgaa 


1800 


gcagggctgt 


tcgctggttg ggttaaacag atcgttaacg 


acttcgttat 


cgaagctaac 


1860 


aaaagcaaca 


ctatggacaa 


aatcgctgac atcagtctga 


tcgttccgta 


catcggtctg 


1920 


gctctgaacg 


ttggtaacga 


aaccgctaaa 


ggtaactttg 


aaaacgcttt 


cgagatcgct 


1980 


ggtgcaagca 


tcctgctgga 


gttcatcccg gaactgctga 


tcccggttgt 


tggtgctttc 


2040 


ctgctggaaa 


gttacatcga 


caacaaaaac 


aagatcatca 


aaaccatcga 


caacgctctg 


2100 


accaaacgta 


acgaaaaatg gagtgatatg tacggtctga 


tcgttgctca 


gtggctgagc 


2160 
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accgtcaaca 


cccagttcta 


caccatcaaa 


gctcaggctc 


tggaagagat 


catcaaatac 


agtaacatca 


acatcgactt 


caacgacatc 


gctatcgaca 


acatcaacaa 


cttcatcaac 


atgatcccgc 


tggctgttga 


aaaactgctg 


ctgaactaca 


tcgacgaaaa 


caagctgtac 


aaagtgaaca 


aatacctgaa 


gaccatcatg 


accatcctga 


tcgaaatgtt 


caacaaatac 


ccagctttct 


tgtacaaagt 


ggtc 



-302- 

gaaggtatgt 
cgttacaaca 
aacagcaaac 
ggttgcagtg 
gacttcgaca 
ctgatcggta 
ccgttcgacc 
aacagcgaga 



acaaagctct 
tctacagtga 
tgaacgaagg 
ttagctacct 
acaccctgaa 
gtgctgaata 
tgagtatcta 
tcttgtcgac 



gaactaccag 
gaaggaaaag 
tatcaaccag 
gatgaagaag 
aaagaacctg 
cgaaaaaagt 
caccaacgac 
tctagacgac 



2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2664 



<210> 112 

<211> 888 

<212> PRT 

<213> Clostridium botulinum 

<400> 112 

Thr Ser Leu Tyr Lys Lys Ala Gly Phe Gly Ser Met Pro Val Thr lie 
1 5 10 15 

Asn Asn Phe Asn Tyr Asn Asp Pro lie Asp Asn Asn Asn lie lie Met 
20 25 30 

Met Glu Pro Pro Phe Ala Arg Gly Thr Gly Arg Tyr Tyr Lys Ala Phe 
35 40 45 

Lys lie Thr Asp Arg He Trp He He Pro Glu Arg Tyr Thr Phe Gly 
50 55 60 

Tyr Lys Pro Glu Asp Phe Asn Lys Ser Ser Gly He Phe Asn Arg Asp 
65 70 75 80 

Val Cys Glu Tyr Tyr Asp Pro Asp Tyr Leu Asn Thr Asn Asp Lys Lys 
85 90 95 

Asn lie Phe Leu Glh Thr Met He Lys Leu Phe Asn Arg He Lys Ser 
100 105 110 

Lys Pro Leu Gly Glu Lys Leu Leu Glu Met He He Asn Gly He Pro 
115 120 125 



Tyr Leu Gly Asp Arg Arg Val Pro Leu Glu Glu Phe Asn Thr Asn He 
130 135 140 



Ala Ser Val Thr Val Asn Lys Leu He Ser Asn Pro Gly Glu Val Glu 
145 150 155 160 
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Arg Lys Lys Gly lie Phe Ala Asn Leu lie lie Phe Gly Pro Gly Pro 
165 170 175 

Val Leu Asn Glu Asn Glu Thr lie Asp lie Gly lie Gin Asn His Phe 
180 185 190 

Ala Ser Arg Glu Gly Phe Gly Gly He Met Gin Met Lys Phe Cys Pro 
195 200 205 

Glu Tyr Val Ser Val Phe Asn Asn Val Gin Glu Asn Lys Gly Ala Ser 
210 215 220 

He Phe Asn Arg Arg Gly Tyr Phe Ser Asp Pro Ala Leu He Leu Met 
225 230 - 235 240 

His Glu Leu He His Val Leu His Gly Leu Tyr Gly He Lys Val Asp 
245 250 255 

Asp Leu Pro He Val Pro Asn Glu Lys Lys Phe Phe Met Gin Ser Thr 
260 265 270 

Asp Ala He Gin Ala Glu Glu Leu Tyr Thr Phe Gly Gly Gin Asp Pro 
275 280 285 

Ser He He Thr Pro Ser Thr Asp Lys Ser He Tyr Asp Lys Val Leu 
290 295 300 

Gin Asn Phe Arg Gly He Val Asp Arg Leu Asn Lys Val Leu Val Cys 
305 310 315 320 

He Ser Asp Pro Asn He Asn He Asn He Tyr Lys Asn Lys Phe Lys 
325 330 335 

Asp Lys Tyr Lys Phe Val Glu Asp Ser Glu Gly Lys Tyr Ser He Asp 
340 345 350 

Val Glu Ser Phe Asp Lys Leu Tyr Lys Ser Leu Met Phe Gly Phe Thr 
355 360 365 

Glu Thr Asn He Ala Glu Asn Tyr Lys He Lys Thr Arg Ala Ser Tyr 
370 375 380 

Phe Ser Asp Ser Leu Pro Pro Val Lys He Lys Asn Leu Leu Asp Asn 
385 3 90 395 400 

Glu He Tyr Thr He Glu Glu Gly Phe Asn He Ser Asp Lys Asp Met 
405 410 415 



Glu Lys Glu Tyr Arg Gly Gin Asn Lys Ala He Asn Lys Gin Ala Tyr 
420 425 430 
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Glu Glu lie Ser Lys Glu His Leu Ala Val Tyr Lys He Gin Met Cys 
435 440 445 

Lys Ser Asp Asp Asp Asp Lys Ala Pro Gly He Cys He Asp Val Asp 
450 455 460 

Asn Glu Asp Leu Phe Phe He Ala Asp Lys Asn Ser Phe Ser Asp Asp 
4 65 470 475 480 

Leu Ser Lys Asn Glu Arg He Glu Tyr Asn Thr Gin Ser Asn Tyr He 
485 490 495 

Glu Asn Asp Phe Pro He Asn Glu Leu He Leu Asp Thr Asp Leu He 
500 505 510 

Ser Lys He Glu Leu Pro Arg Glu Asn Thr Glu Ser Leu Thr Asp Phe 
515 520 525 

Asn Val Asp Val Pro Val Tyr Glu Lys Gin Pro Ala He Lys Lys He 
530 535 540 

Phe Thr Asp Glu Asn Thr He Phe Gin Tyr Leu Tyr Ser Gin Thr Phe 
545 550 555 560 

Pro Leu Asp He Arg Asp He Ser Leu Thr Ser Ser Phe Asp Asp Ala 
565 570 575 

Leu Leu Phe Ser Asn Lys Val Tyr Ser Phe Phe Ser Met Asp Tyr He 
580 585 590 

Lys Thr Ala Asn Lys Val Val Glu Ala Gly Leu Phe Ala Gly Trp Val 
595 600 605 

Lys Gin He Val Asn Asp Phe Val He Glu Ala Asn Lys Ser Asn Thr 
610 615 620 

Met Asp Lys He Ala Asp He Ser Leu He Val Pro Tyr He Gly Leu 
625 630 635 640 

Ala Leu Asn Val Gly Asn Glu Thr Ala Lys Gly Asn Phe Glu Asn Ala 
645 650 ^ 655 

Phe Glu He Ala Gly Ala Ser He Leu Leu Glu Phe He Pro Glu Leu 
660 665 670 

Leu He Pro Val Val Gly Ala Phe Leu Leu Glu Ser Tyr He Asp Asn 
675 680 685 



Lys Asn Lys He He Lys Thr He Asp Asn Ala Leu Thr Lys Arg Asn 
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690 



695 



700 



Glu Lys Trp Ser Asp Met Tyr Gly Leu He Val Ala Gin Trp Leu Ser 
705 710 715 720 



Thr Val Asn Thr Gin Phe Tyr Thr He Lys Glu Gly Met Tyr Lys Ala 
725 * 730 735 



Leu Asn Tyr Gin Ala Gin Ala Leu Glu Glu He He Lys Tyr Arg Tyr 
740 745 750 



Asn He Tyr Ser Glu Lys Glu Lys Ser Asn He Asn He Asp Phe Asn 
755 760 765 



Asp He Asn Ser Lys Leu Asn Glu Gly He Asn Gin Ala He Asp Asn 
770 775 . 780 



He Asn Asn Phe He Asn Gly Cys Ser Val Ser Tyr Leu Met Lys Lys 
785 790 795 800 



Met He Pro Leu Ala Val Glu Lys Leu Leu Asp Phe Asp Asn Thr Leu 
805. 810 815 



Lys Lys Asn Leu Leu Asn Tyr He Asp Glu Asn Lys Leu Tyr Leu He 
820 " 825 ' 830 

Gly Ser Ala Glu Tyr Glu Lys Ser Lys Val Asn Lys Tyr Leu Lys Thr 
835 840 845 

He Met Pro Phe Asp Leu Ser He Tyr Thr Asn Asp Thr He Leu He 
850 855 860 



Glu Met Phe Asn Lys Tyr Asn Ser Glu He Leu Ser Thr Leu Asp Asp 
865 870 875 880 



Pro Ala Phe Leu Tyr Lys Val Val 
885 



<210> 113 
<211> 1375 
<212> DNA 

<213> Clostridium botulinum 
<400> 113 

ggatccatgc cggttaccat caacaacttc aactacaacg acccgatcga caacaacaac 60 
atcatcatga tggaaccgcc gttcgcacgt ggtaccggac gttactacaa ggcttttaag 120 
atcaccgacc gtatctggat catcccggaa cgttacacct tcggttacaa acctgaggac 180 
ttcaacaaga gtagcgggat tttcaatcgt gacgtctgcg agtactatga tccagattat 240 
ctgaatacca acgataagaa gaacatattc cttcagacta tgattaaact cttcaaccgt 3 00 
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atcaaaagca 


aaccgctcgg 


tgaaaaactc 


ctcgaaatga 


ttatcaacgg 


tatcccgtac 


360 


ctcggtgacc 


gticgtgtccc 


gctcgaagag 


ttcaacacca 


acatcgcaag 


cgtcaccgtc 


420 


aacaaactca 


tcagcaaccc 


aggtgaagtc 


gaacgtaaaa 


aaggtatctt 


cgcaaacctc 


480 


atcatcttcg 


gtccgggtcc 


ggtcctcaac 


gaaaacgaaa 


ccatcgacat 


cggtatccag 


540 


aaccacttcg 


caagccgtga 


aggtttcggt 


ggtatcatgc 


agatgaaatt 


ctgcccggaa 


600 


tacgtcagcg 


tcttcaacaa 


cgtccaggaa 


aacaaaggtg 


caagcatctt 


caaccgtcgt 


660 


ggttacttca 


gcgacccggc 


actcatcctc 


atgcatgaac 


tcatccacgt 


cctccacggt 


720 


ctctacggta 


tcaaagttga 


cgacctcccg 


atcgtcccga 


acgagaagaa 


attcttcatg 


780 


cagagcaccg 


acgcaatcca 


ggctgaggaa 


ctctacacct 


tcggtggcca 


agacccaagt 


840 


atcataaccc 


cgtccaccga 


caaaagcatc 


tacgacaaag 


tcctccagaa 


cttcaggggt 


900 


atcgtggaca 


gactcaacaa 


agtcctcgtc 


tgca/tcagcg 


acccgaacat 


caatatcaac. 


960 


atatacaaga 


acaagttcaa 


agacaagtac 


aaattcgtcg 


aggacagcga 


aggcaaatac 


1020 


agcatcgacg 


tagaaagttt 


cgacaagctc 


tacaaaagcc 


tcatgttcgg 


tttcaccgaa 


1080 


accaacatcg 


ccgagaacta 


caagatcaag 


acaagggcaa 


gttacttcag 


cgacagcctc 


1140 


ccgcctgtca 


aaatcaagaa 


cctcttagac 


aacgagattt 


acacaattga 


agagggcttc 


1200 


aacatcagtg 


acaaagacat 


ggagaaggaa 


tacagaggtc 


agaacaaggc 


tatcaacaaa 


1260 


caggcatacg 


aggagatcag. 


caaagaacac 


ctcgcagtct 


acaagatcca 


gatgtgtaaa 


1320 


tctgacgacg 


acgacaaagc 


tcccgggatc 


tgcatcgacg 


ttgacaacga 


gatct 


1375 



<210> 114 
<211> 458 
<212> PRT 

<213> Clostridium botulinum 
<400> 114 

Gly Ser Met Pro Val Thr lie Asn Asn Phe Asn Tyr Asn Asp Pro lie 
15 10 15 

Asp Asn Asn Asn lie lie Met Met Glu Pro Pro Phe Ala Arg Gly Thr 
20 25 30 

Gly Arg Tyr Tyr Lys Ala Phe Lys lie Thr Asp Arg lie Trp lie lie 
35 40 45 

Pro Glu Arg Tyr Thr Phe Gly Tyr Lys Pro Glu Asp Phe Asn Lys Ser 
50 55 60 

Ser Gly He Phe Asn Arg Asp Val Cys Glu Tyr Tyr Asp Pro Asp Tyr 
65 70 75 80 



Leu Asn Thr Asn Asp Lys Lys Asn He Phe Leu Gin Thr Met He Lys 
85 90 95 
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Leu Phe Asn Arg lie Lys Ser Lys Pro Leu Gly Glu Lys Leu Leu Glu 
100 105 110 

Met lie lie Asn Gly lie Pro Tyr Leu Gly Asp Arg Arg Val Pro Leu 
115 120 125 

Glu Glu Phe Asn Thr Asn lie Ala Ser Val Thr Val Asn Lys Leu lie 
130 135 140 

Ser Asn Pro Gly Glu Val Glu Arg Lys Lys Gly lie Phe Ala Asn Leu 
145 150 155 160 

lie lie Phe Gly Pro Gly Pro Val Leu Asn Glu Asn Glu Thr lie Asp 
165 170 175 

lie Gly lie Gin Asn His Phe Ala Ser Arg Glu Gly Phe Gly Gly lie 
180 185 190 

Met Gin Met Lys Phe Cys Pro Glu Tyr Val Ser Val Phe Asn Asn Val 
195 200 205 

Gin Glu Asn Lys Gly Ala Ser lie Phe Asn Arg Arg Gly Tyr Phe Ser 
210 215 220 

Asp Pro Ala Leu lie Leu Met His Glu Leu lie His Val Leu His Gly 
225 230 235 240 

Leu Tyr Gly He Lys Val Asp Asp Leu Pro He Val Pro Asn Glu Lys 
245 250 255 

Lys Phe Phe Met Gin Ser Thr Asp Ala He Gin Ala Glu Glu Leu Tyr 
260 265 270 

Thr Phe Gly Gly Gin Asp Pro Ser He He Thr Pro Ser Thr Asp Lys 
275 280 285 

Ser He Tyr Asp Lys Val Leu Gin Asn Phe Arg Gly He Val Asp Arg 
290 295 300 

Leu Asn Lys Val Leu Val Cys He Ser Asp Pro Asn He Asn He Asn 
305 "* 310 315 320 

He Tyr Lys Asn Lys Phe Lys Asp Lys Tyr Lys Phe Val Glu Asp Ser 
325 330 335 

Glu Gly Lys Tyr Ser He Asp Val Glu Ser Phe Asp Lys Leu Tyr Lys 
340 345 350 



Ser Leu Met Phe Gly Phe Thr Glu Thr Asn He Ala Glu Asn Tyr Lys 
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365 



He Lys Thr Arg Ala Ser Tyr Phe Ser Asp Ser Leu Pro Pro Val Lys 
370 375 380 

He Lys Asn Leu Leu Asp Asn Glu He Tyr Thr He Glu Glu Gly Phe 
385 390 * 395 400 

Asn He Ser Asp Lys Asp Met Glu Lys Glu Tyr Arg Gly Gin Asn Lys 
405 410 415 

Ala He Asn Lys Gin Ala Tyr Glu Glu He Ser Lys Glu His Leu Ala 
420 425 430 

Val Tyr Lys He Gin Met Cys Lys Ser Asp Asp Asp Asp Lys Ala Pro 
435 440 445 

Gly He Cys He Asp Val Asp Asn Glu He 



<210> 115 
<211> 2739 
<212> DNA 

<213> Clostridium botulinum 
<400> 115 

atcacaagtt tgtacaaaaa agcaggcttc ggatccctcg accatatgcc aataacaatt 60 

aacaacttta attattcaga tcctgttgat aataaaaata ttttatattt agatactcat 120 

ttaaatacac tagctaatga gcctgaaaaa gcctttcgca ttacaggaaa tatatgggta 180 

atacctgata gattttcaag aaattctaat ccaaatttaa ataaacctcc tcgagttaca 240 

agccctaaaa gtggttatta tgatcctaat tatttgagta ctgattctga caaagataca 300 

tttttaaaag aaattataaa gttatttaaa agaattaatt ctagagaaat aggagaagaa 360 

ttaatatata gactttcgac agatataccc tttcctggga ataacaatac tccaattaat 420 

acctttgatt ttgatgtaga ttttaacagt gttgatgtta aaactagaca aggtaacaac 480 

tgggttaaaa ctggtagcat aaatcctagt gttataataa ctggacctag agaaaacatt 540 

atagatccag aaacttctac gtttaaatta actaacaata cctttgcggc acaagaagga 600 

tttggtgctt tatcaataat ttcaatatca cctagattta tgctaacata tagtaatgca 660 

actaatgatg taggagaggg tagattttct aagtctgaat tttgcatgga tccaatacta 720 

attttaatgc atgaacttaa tcatgcaatg cataatttat atggaatagc tataccaaat 780 

gatcaaacaa tttcatctgt aactagtaat attttttatt ctcaatataa tgtgaaatta 840 

gagtatgcag aaatatatgc atttggaggt ccaactatag accttattcc taaaagtgca 900 

aggaaatatt ttgaggaaaa ggcattggat tattatagat ctatagctaa aagacttaat 960 

agtataacta ctgcaaatcc ttcaagcttt aataaatata taggggaata taaacagaaa 1020 
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cttattagaa 


agtatagatt 


cgtagtagaa 


tcttcaggtg 


aagttacagt 


aaatcgtaat 


1080 


aagtttgttg agttatataa tgaacttaca 


caaatattta 


cagaatttaa 


ctacgctaaa 


1140 


atatataatg 


tacaaaatag gaaaatatat 


ctttcaaatg 


tatatactcc 


ggttacggcg 


1200 


aatatattag 


acgataatgt 


ttatgatata 


caaaatggat 


ttaatatacc 


taaaagtaat 


1260 


ttaaatgtac 


tatttatggg 


tcaaaattta 


tctcgaaatc 


cagcattaag 


aaaagtcaat 


1320 


cctgaaaata 


tgctttattt 


atttacaaaa 


ttttgtcata 


aagcaataga 


tggtagatca 


1380 


ttatataata 


aaacattaga 


ttgtagagag 


cttttagtta 


aaaatactga 


cttacccttt 


1440 


ataggtgata 


ttagtgatgt 


taaaactgat 


atatttttaa 


gaaaagatat 


taatgaagaa 


1500 


actgaagtta 


tatactatcc 


ggacaatgtt 


tcagtagatc 


aagttattct 


cagtaagaat 


1560 


acctcagaac 


atggacaact 


agatttatta 


taccctagta 


ttgacagtga 


gagtgaaata 


1620 


ttaccagggg agaatcaagt 


cttttatgat 


aatagaactc 


aaaatgttga 


ttatttgaat 


1680 


tcttattatt 


acctagaatc 


tcaaaaacta 


agtgataatg 


ttgaagattt 


tacttttacg 


1740 


agatcaattg 


aggaggcttt 


ggataatagt 


gcaaaagtat 


atacttactt 


tcctacacta 


1800 


y v— l» cid. a. ci ci y 




tgttcaaggt 


ggtttatttt 


taatgtgggc 


aaatgatgta 


1860 


gttgaagatt 


ttactacaaa 


tattctaaga 


aaagatacat 


tagataaaat 


atcagatgta 


1920 


tcagctatta 


ttccctatat 


aggacccgca 


ttaaatataa 


gtaattctgt 


aagaagagga 


1980 


aattttactg 


aagcatttgc 


agttactggt 


gtaactattt 


tattagaagc 


atttcctgaa 


2040 


.tttacaatac 


ctgcacttgg 


tgcatttgtg 


atttatagta 


aggttcaaga 


aagaaacgag 


2100 


attattaaaa 


ctatagataa 


ttgtttagaa 


caaaggatta 


agagatggaa 


agattcatat 


2160 


gaatggatga 


tgggaacgtg 


gttatccagg 


attattactc 


aatttaataa 


tataagttat 


2220 


caaatgtatg 


attctttaaa 


ttatcaggca 


ggtgcaatca 


aagctaaaat 


agatttagaa 


2280 


tataaaaaat 


attcaggaag 


tgataaagaa 


aatataaaaa 


gtcaagttga 


aaatttaaaa 


2340 


aatagtttag 


atgtaaaaat 


ttcggaagca 


atgaataata 


taaataaatt 


tatacgagaa 


2400 


tgttccgtaa 


catatttatt 


taaaaatatg 


ttacctaaag 


taattgatga 


attaaatgag 


2460 


tttgatcgaa 


atactaaagc 


aaaattaatt 


aatcttatag 


atagtcataa 


tattattcta 


2520 


gttggtgaag 


tagataaatt 


aaaagcaaaa 


gtaaataata 


gctttcaaaa 


tacaataccc 


2580 


tttaatattt 


tttcatatac 


taataattct 


ttattaaaag 


atataattaa 


tgaatatttc 


2640 


aatctgcaga 


ctctagacga 


cccagctttc 


ttgtacaaag tggtgatatt 


tcagaattcg 


2700 


gatcctctag 


acgaagaaga 


agaagaagaa 


gaagaataa 






2739 



<210> 116 

<211> 912 

<212> PRT 

<213> Clostridium botulinum 



<400> 116 
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lie Thr Ser Leu Tyr Lys Lys Ala Gly Phe Gly Ser Leu Asp His Met 
1 5 10 15 



Pro lie Thr lie Asn Asn Phe Asn Tyr Ser Asp Pro Val Asp Asn Lys 
20 25 30 



Asn lie Leu Tyr Leu Asp Thr His Leu Asn Thr Leu Ala Asn Glu Pro 
35 40 45 



Glu Lys Ala Phe Arg lie Thr Gly Asn lie Trp Val lie Pro Asp Arg 
50 55 60 



Phe Ser Arg Asn Ser Asn Pro Asn Leu Asn Lys Pro Pro Arg Val Thr 
65 70 75 80 



Ser Pro Lys Ser Gly Tyr Tyr Asp Pro Asn. Tyr Leu Ser Thr Asp Ser 
.85 90 95 



Asp Lys Asp Thr Phe Leu Lys Glu lie lie Lys Leu Phe Lys Arg lie 

100 105 110 

Asn Ser Arg Glu lie Gly Glu Glu Leu lie Tyr Arg Leu Ser Thr Asp 
115 120 125 



lie Pro Phe Pro Gly Asn Asn Asn Thr Pro lie Asn Thr Phe Asp Phe 
X30 135 140 



Asp Val Asp Phe Asn Ser Val Asp Val Lys Thr Arg Gin Gly Asn Asn 
145 150 155 160 

Trp Val Lys Thr Gly Ser lie Asn Pro Ser Val lie lie Thr Gly Pro 
165 170 175 

Arg Glu Asn He He Asp Pro Glu Thr Ser Thr Phe Lys Leu Thr Asn 
180 185 190 

Asn Thr Phe Ala Ala Gin Glu Gly Phe Gly Ala Leu Ser lie He Ser 
195 200 205 

He Ser Pro Arg Phe Met Leu Thr Tyr Ser Asn Ala Thr Asn Asp Val 
210 215 220 

Gly Glu Gly Arg Phe Ser Lys Ser Glu Phe Cys Met Asp Pro He Leu 
225 230 235 240 

He Leu Met His Glu Leu Asn His Ala Met His Asn Leu Tyr Gly He 
245 250 255 



Ala He Pro Asn Asp Gin Thr He Ser Ser Val Thr Ser Asn He Phe 
260 265 270 
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Tyr Ser Gin Tyr Asn Val Lys Leu Glu Tyr Ala Glu lie Tyr Ala Phe 
275 280 285 



Gly Gly Pro Thr He Asp Leu He Pro Lys Ser Ala Arg Lys Tyr Phe 
290 295 300 



Glu Glu Lys Ala Leu Asp Tyr Tyr Arg Ser He Ala Lys Arg Leu Asn 
305 310 315 320 



Ser He Thr Thr Ala Asn Pro Ser Ser Phe Asn Lys Tyr He Gly Glu 
325 330 335 



Tyr Lys Gin Lys Leu He Arg Lys Tyr Arg Phe Val Val Glu Ser Ser 
340 ~ 345 350 



Gly Glu Val Thr Val Asn Arg Ash Lys Phe Val Glu Leu Tyr Asn Glu 
355 360 365 



Leu Thr Gin He Phe Thr Glu Phe Asn Tyr Ala Lys He Tyr Asn Val 

370 375 380 

Gin Asn Arg Lys He Tyr Leu Ser Asn Val Tyr Thr Pro Val Thr Ala 

385 390 395 . 400 

Asn He Leu Asp Asp Asn Val Tyr Asp He Gin Asn Gly Phe Asn He 

405 410 415 

Pro Lys Ser Asn Leu Asn Val Leu Phe Met Gly Gin Asn Leu Ser Arg 

420 425 430 

Asn Pro Ala Leu Arg Lys Val Asn Pro Glu Asn Met Leu Tyr Leu Phe 

435 440 445 



Thr Lys Phe Cys His Lys Ala He Asp Gly Arg Ser Leu Tyr Asn Lys 
450 * 455 460 



Thr Leu Asp Cys Arg Glu Leu Leu Val Lys Asn Thr Asp Leu Pro Phe 
465 *' 470 475 480 

He Gly Asp He Ser Asp Val Lys Thr Asp He Phe Leu Arg Lys Asp 
485 490 495 

He Asn Glu Glu Thr Glu Val He Tyr Tyr Pro Asp Asn Val Ser Val 
500 505 510 

Asp Gin Val He Leu Ser Lys Asn Thr Ser Glu His Gly Gin Leu Asp 
515 520 525 



Leu Leu Tyr Pro Ser He Asp Ser Glu Ser Glu He Leu Pro Gly Glu 
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530 535 540 



Asn Gin Val Phe Tyr Asp Asn Arg Thr Gin Asn Val Asp Tyr Leu Asn 
545 550 555 560 



Ser Tyr Tyr Tyr Leu Glu Ser Gin Lys Leu Ser Asp Asn Val Glu Asp 
565 * 570 575 



Phe Thr Phe Thr Arg Ser lie Glu Glu Ala Leu Asp Asn Ser Ala Lys 
580 585 590 



Val Tyr Thr Tyr Phe Pro Thr Leu Ala Asn Lys Val Asn Ala Gly Val 
595 600 605 



Gin Gly Gly Leu Phe Leu Met Trp Ala Asn Asp Val Val Glu Asp Phe 
610 „ 615 620 



Thr Thr Asn lie Leu Arg Lys Asp Thr Leu Asp Lys lie Ser Asp Val 
625 630 635 640 



Ser Ala lie lie Pro Tyr lie Gly Pro Ala Leu Ash lie Ser Asn Ser 
645 650 655 



Val Arg Arg Gly Asn Phe Thr Glu Ala Phe Ala Val Thr Gly Val Thr 
660 665 670 



lie Leu Leu Glu Ala Phe Pro Glu Phe Thr lie Pro Ala Leu Gly Ala 
675 680 685 



Phe Val lie Tyr Ser Lys Val Gin Glu Arg Asn Glu lie He Lys Thr 
690 695 700 



He Asp Asn Cys Leu Glu Gin Arg He Lys Arg Trp Lys Asp Ser Tyr 
705 710 715 720 



Glu Trp Met Met Gly Thr Trp Leu Ser Arg He He Thr Gin Phe Asn 
725 730 735 



Asn He Ser Tyr Gin Met Tyr Asp Ser Leu Asn Tyr <3ln Ala Gly Ala 
740 745 750 



He Lys Ala Lys He Asp Leu Glu Tyr Lys Lys Tyr Ser Gly Ser Asp 
755 760 " * 765 



Lys Glu Asn He Lys Ser Gin Val Glu Asn Leu Lys Asn Ser Leu Asp 
770 775 780 

Val Lys He Ser Glu Ala Met Asn Asn He Asn Lys Phe He Arg Glu 

785 790 795 800 
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Cys Ser Val Thr Tyr Leu Phe Lys Asn Met Leu Pro Lys Val He Asp 
805 810 815 

Glu Leu Asn Glu Phe Asp Arg Asn Thr Lys Ala Lys Leu He Asn Leu 
820 825 830 

He Asp Ser His Asn He He Leu Val Gly Glu Val Asp Lys Leu Lys 
835 840 845 

Ala Lys Val Asn Asn Ser Phe Gin Asn Thr He Pro Phe Asn He Phe 
850 855 860 

Ser Tyr Thr Asn Asn Ser Leu Leu Lys Asp He He Asn Glu Tyr Phe 
865 870 875 880 

Asn Leu Gin Thr Leu Asp Asp Pro Ala Phe Leu Tyr Lys Val Val lie 
885 890 895 

Phe Gin Asn Ser Asp Pro Leu Asp Glu Glu Glu Glu Glu Glu Glu Glu 
900 905 910 

<210> 117 
<211> 2853 
<212> DNA 

<213> Clostridium botulinum 



<400> 117 



atcacctctc 


tgtacaaaaa 


agctggtttc 


ggttctctgg 


accacatgcc 


gatcaccatc 


60 


aacaacttca 


actactctga 


cccggttgac 


aacaaaaaca 


tcctgtacct 


ggacacccac 


120 


ctgaacaccc 


tggctaacga 


accggaaaaa 


gctttccgta 


tcaccggtaa 


catctgggtt 


180 


atcccggacc 


gtttctctcg 


taactctaac 


ccgaacctga 


acaaaccgcc 


gcgtgttacc 


240 


tctccgaaat 


ctggttacta 


cgacccgaac 


tacctgtcta 


ccgactctga 


caaagacacc 


300 


ttcctgaaag 


aaatcatcaa 


actgttcaaa 


cgtatcaact 


ctcgtgaaat 


cggtgaagaa 


360 


ctgatctacc 


gtctgtctac 


cgacatcccg 


ttcccgggta 


acaacaacac 


cccgatcaac 


420 


accttcgact 


tcgacgttga 


cttcaactct 


gttgacgtta 


aaacccgtca 


gggtaacaac 


480 


tgggttaaaa 


ccggttctat 


caacccgtct 


gttatcatca 


ccggtccgcg 


tgaaaacatc 


540 


atcgacccgg 


aaacctctac 


cttcaaactg 


accaacaaca 


ccttcgctgc 


tcaggaaggt 


600 


ttcggtgctc 


tgtctatcat 


ctctatctct 


ccgcgtttca 


tgctgaccta 


ctctaacgct 


660 


accaacgacg 


ttggtgaagg 


tcgtttctct 


aaatctgaat 


tctgcatgga 


cccgatcctg 


720 


atcctgatgc 


acgaactgaa 


ccacgctatg 


cacaacctgt 


acggtatcgc 


tatcccgaac 


780 


gaccagacca 


tctcttctgt 


tacctctaac 


atcttctact 


ctcagtacaa 


cgttaaactg 


840 


gaatacgctg 


aaatctacgc 


tttcggtggt 


ccgaccatcg 


acctgatccc 


gaaatctgct 


900 


cgtaaatact 


tcgaagaaaa 


agctctggac 


tactaccgtt 


ctatcgctaa 


acgtctgaac 


960 
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tctatcacca 


ccgctaaccc 


gtcttctttc 


aacaaataca 


tcggtgaata 


caaacagaaa 


1020 


ctgatccgta 


aataccgttt 


cgttgttgaa 


tcttctggtg 


aagttaccgt 


taaccgtaac 


1080 


aaattcgttg 


aactgtacaa 


cgaactgacc 


cagatcttca 


ccgaattcaa 


ctacgctaaa 


1140 


atctacaacg 


ttcagaaccg 


taaaatctac 


ctgtctaacg 


tttacacccc 


ggttaccgct 


1200 


aacatcctgg 


acgacaacgt 


ttacgacatc 


cagaacggtt 


tcaacatccc 


gaaatctaac 


1260 


ctgaacgttc 


tgttcatggg 


tcagaacctg 


tctcgtaacc 


cggctctgcg 


taaagttaac 


1320 


ccggaaaaca 


tgctgtacct 


gttcaccaaa 


ttctgccaca 


aagctatcga 


cggtcgttct 


1380 


ctgtacaaca 


aaaccctgga 


ctgccgtgaa 


ctgctggtta 


aaaacaccga 


cctgccgttc 


1440 


atcggtgaca 


tctctgacgt 


taaaaccgac 


atcttcctgc 


gtaaagacat 


caacgaagaa 


1500 


accgaagtta 


tctactaccc 


ggacaacgtt 


tctgttgacc 


aggttatcct 


gtctaaaaac 


1560 


acctctgaac 


acggtcagct 


ggacctgctg 


tacccgtcta 


tcgactctga 


atctgaaatc 


1620 


ctgccgggtg 


aaaaccaggt 


tttctacgac 


aaccgtaccc 


agaacgttga 


ctacctgaac 


1680 


tcttactact 


acctggaatc 


tcagaaactg 


tctgacaacg 


ttgaagactt 


caccttcacc 


1740 


cgttctatcg 


aagaagctct 


ggacaactct 


gctaaagttt 


acacctactt 


cccgaccctg 


1800 


gctaacaaag 


ttaacgctgg 


tgttcagggt 


ggtctgttcc 


tgatgtgggc 


taacgacgtt 


1860 


gttgaagact 


tcaccaccaa 


catcctgcgt 


aaagacaccc 


tggacaaaat 


ctctgacgtt 


1920 


tctgctatca 


tcccgtacat 


cggtccggct 


ctgaacatct 


ctaactctgt 


tcgtcgtggt 


1980 


aacttcaccg 


aagctttcgc 


tgttaccggt 


gttaccatcc 


tgctggaagc 


ttfccccggaa 


2040 


ttcaccatcc 


cggctctggg 


tgctttcgtt 


atctactcta 


aagttcagga 


acgtaacgaa 


2100 


atcatcaaaa 


ccatcgacaa 


ctgcctggaa 


cagcgtatca. 


aacgttggaa 


agactcttac 


2160 


gaatggatga 


tgggtacctg 


gctgtctcgt 


atcatcaccc 


agttcaacaa 


catctcttac 


2220 


cagatgtacg 


actctctgaa 


ctaccaggct 


ggtgctatca 


aagctaaaat 


cgacctggaa 


2280 


tacaaaaaat 


actctggttc 


tgacaaagaa 


aacatcaaat 


ctcaggttga 


aaacctgaaa 


2340 


aactctctgg 


acgttaaaat 


ctctgaagct 


atgaacaaca 


tcaacaaatt 


catccgtgaa 


2400 


tgctctgtta 


cctacctgtt 


caaaaacatg 


ctgccgaaag 


ttatcgacga 


actgaacgaa 


2460 


ttcgaccgta 


acaccaaagc 


taaactgatc 


aacctgatcg 


actctcacaa 


catcatcctg 


2520 


gttggtgaag 


ttgacaaact 


gaaagctaaa 


gttaacaact 


ctttccagaa 


caccatcccg 


2580 


ttcaacatct 


tctcttacac 


caacaactct 


ctgctgaaag 


acatcatcaa 


cgaatacttc 


2640 


aacctgcaga 


ccctggacga 


cccggctttc 


ctgtacaaag 


ttgttatctt 


ccagaactct 


2700 


gacccgctgg 


actgcggtgg 


tctgaccgac 


accctgcagg 


ctgaaaccga 


ccagctggaa 


2760 


gacgaaaaat 


ctgctctgca 


gaccgaaatc 


gctaacctgc 


tgaaagaaaa 


agaaaaactg 


2820 


gaattcatcc 


tggctgctca 


cggtggttgc 


taa 






2853 



<210> 118 
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<211> 950 
<212> PRT 

<213> Clostridium botulinum 
<400> 118 

lie Thr Ser Leu Tyr Lys Lys Ala Gly Phe Gly Ser Leu Asp His Met 
15 10 15 



Pro lie Thr lie Asn Asn Phe Asn Tyr Ser Asp Pro Val Asp Asn Lys 
20 25 30 



Asn lie Leu Tyr Leu Asp Thr His Leu Asn Thr Leu Ala Asn Glu Pro 
35 40 45 



Glu Lys Ala Phe Arg lie Thr Gly Asn lie Trp Val lie Pro Asp Arg 
50 55 60 



Phe Ser Arg Asn Ser Asn Pro Asn Leu Asn Lys Pro Pro Arg Val Thr 
65 70 75 80 



Ser Pro Lys Ser Gly Tyr Tyr Asp Pro Asn Tyr Leu Ser Thr Asp Ser 
85 90 95 



Asp Lys Asp Thr Phe Leu Lys Glu lie lie Lys Leu Phe Lys Arg lie 
100 105 110 



Asn Ser Arg Glu lie Gly Glu Glu Leu lie Tyr. Arg Leu Ser Thr Asp 
115 120 125 



lie Pro Phe Pro Gly Asn Asn Asn Thr Pro lie Asn Thr Phe Asp Phe 
130 135 140 



Asp Val Asp Phe Asn Ser Val Asp Val Lys Thr Arg Gin Gly Asn Asn 
145 150 155 160 



Trp Val Lys Thr Gly Ser lie Asn Pro Ser Val He He Thr Gly Pro 
165 170 175 



Arg Glu Asn He He Asp Pro Glu Thr Ser Thr Phe Lys Leu Thr Asn 
180 185 190 



Asn Thr Phe Ala Ala Gin Glu Gly Phe Gly Ala Leu Ser He He Ser 
195 200 205 

He Ser Pro Arg Phe Met Leu Thr Tyr Ser Asn Ala Thr Asn Asp Val 
210 215 * 220 

Gly Glu Gly Arg Phe Ser Lys Ser Glu Phe Cys Met Asp Pro He Leu 
225 230 235 240 
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Ile Leu Met His Glu Leu Asn His Ala Met His Asn Leu Tyr Gly lie 
245 250 255 

Ala lie Pro Asn Asp Gin Thr lie Ser Ser Val Thr Ser Asn lie Phe 
260 265 270 

Tyr Ser Gin Tyr Asn Val Lys Leu Glu Tyr Ala Glu He Tyr Ala Phe 
275 280 285 

Gly Gly Pro Thr He Asp Leu He Pro Lys Ser Ala Arg Lys Tyr Phe 
290 295 300 

Glu Glu Lys Ala Leu Asp Tyr Tyr Arg Ser He Ala Lys Arg Leu Asn 
305 310 315 " 320 

Ser He Thr Thr Ala Asn Pro Ser Ser Phe Asn Lys Tyr He Glv Glu 
325 330 " 335 

Tyr Lys Gin Lys Leu He Arg Lys Tyr Arg Phe Val Val Glu Ser Ser 
340 345 350 

Gly Glu Val Thr Val Asn Arg Asn Lys Phe Val Glu Leu Tyr Asn Glu 
355 360 365 

Leu Thr Gin He Phe Thr Glu Phe Asn Tyr Ala Lys He Tyr Asn Val 
370 375 380 

Gin Asn Arg Lys He Tyr Leu Ser Asn Val Tyr Thr Pro Val Thr Ala 
385 390 395 400 

Asn He Leu Asp Asp Asn Val Tyr Asp He Gin Asn Gly Phe Asn He 
405 410 415 

Pro Lys Ser Asn Leu Asn Val Leu Phe Met Gly Gin Asn Leu Ser Arg 
420 425 " 430 

Asn Pro Ala Leu Arg Lys Val Asn Pro Glu Asn Met Leu Tyr Leu Phe 
435 440 445 

Thr Lys Phe Cys His Lys Ala He Asp Gly Arg Ser Leu Tyr Asn Lys 
450 455 460 

Thr Leu Asp Cys Arg Glu Leu Leu Val Lys Asn Thr Asp Leu Pro Phe 
46 5 470 475 480 

He Gly Asp He Ser Asp Val Lys Thr Asp He Phe Leu Arg Lys Asp 
485 490 495 



He Asn Glu Glu 
500 



Thr Glu Val He Tyr Tyr Pro Asp Asn Val Ser Val 
505 510 
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Asp Gin Val lie Leu Ser Lys Asn Thr Ser Glu His Gly Gin Leu Asp 
515 520 525 



Leu Leu Tyr Pro Ser He Asp Ser Glu Ser Glu He Leu Pro Gly Glu 
530 535 540 



Asn Gin Val Phe Tyr Asp Asn Arg Thr Gin Asn Val Asp Tyr Leu Asn 
545 550 555 560 



Ser Tyr Tyr Tyr Leu Glu Ser Gin Lys Leu Ser Asp Asn Val Glu Asp 
565 570 575 



Phe -Thr Phe ~Thr Arg Ser . He Glu Glu Ala. Leu Asp Asn Ser Ala Lys 
580 585 " 590 



Val Tyr Thr Tyr Phe Pro Thr Leu Ala Asn Lys Val Asn Ala Gly Val 
595 600 605 



Gin Gly Gly Leu Phe Leu Met Trp Ala Asn Asp Val Val Glu Asp Phe 
610 615 620 



Thr Thr Asn He Leu Arg Lys Asp Thr Leu Asp Lys He Ser Asp Val 
625 630 ' 635 640 



Ser Ala He He Pro Tyr He Gly Pro Ala Leu Asn He Ser Asn Ser 
645 "* 650 655 



Val Arg Arg Gly Asn Phe Thr Glu Ala Phe Ala Val Thr Gly Val Thr 
660 665 670 



He Leu Leu Glu Ala Phe Pro Glu Phe Thr He Pro Ala Leu Gly Ala 
675 680 685 



Phe Val He Tyr Ser Lys Val Gin Glu Arg Asn Glu He He Lys Thr 
690 * 695 700 



He Asp Asn Cys Leu Glu Gin Arg He Lys Arg Trp Lys Asp Ser Tyr 
705 710 715 ^ 720 



Glu Trp Met Met Gly Thr Trp Leu Ser Arg He He Thr Gin Phe Asn 
725 730 735 



Asn He Ser Tyr Gin Met Tyr Asp Ser Leu Asn Tyr Gin Ala Gly Ala 
740 745 750 

He Lys Ala Lys He Asp Leu Glu Tyr Lys Lys Tyr Ser Gly Ser Asp 
755 760 765 



Lys Glu Asn He Lys Ser Gin Val Glu Asn Leu Lys Asn Ser Leu Asp 
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770 775 780 



Val Lys He Ser Glu Ala Met Asn Asn He Asn Lys Phe He Arg Glu 
785 790 795 800 



Cys Ser Val Thr Tyr Leu Phe Lys Asn Met Leu Pro Lys Val He Asp 
805 810 815 



Glu Leu Asn Glu Phe Asp Arg Asn Thr Lys Ala Lys Leu He Asn Leu 
820 825 830 



He Asp Ser His Asn He lie Leu Val Gly Glu Val Asp Lys Leu Lys 
835 840 845 



Ala Lys Val Asn Asn Ser Phe Gin Asn Thr He Pro Phe Asn He Phe 
850 855 860 



Ser Tyr Thr Asn Asn Ser Leu Leu Lys Asp He He Asn Glu Tyr Phe 
865 870 875 880 



Asn Leu Gin Thr Leu Asp Asp Pro Ala Phe Leu Tyr Lys Val Val He 
885 890 895 

Phe Gin Asn Ser Asp Pro Leu Asp Cys Gly Gly Leu Thr Asp Thr Leu 
900 905 910 



Gin Ala Glu Thr Asp Gin Leu Glu Asp Glu Lys Ser Ala Leu Gin Thr 
915 920 925 



Glu He Ala Asn Leu Leu Lys Glu Lys Glu Lys Leu Glu Phe He Leu 
930 935 940 



Ala Ala His Gly Gly Cys 
945 ~ 950 



<210> 119 

<211> 2745 

<212> DNA 

<213> Clostridium botulinum 

<400> 119 



atcacctctc 


tgtacaaaaa 


agctggtttc 


ggttctctgg 


accacatgcc 


gatcaccatc 


60 


aacaacttca 


actactctga 


cccggttgac 


aacaaaaaca 


tcctgtacct 


ggacacccac 


120 


ctgaacaccc 


tggctaacga 


accggaaaaa 


gctttccgta 


tcaccggtaa 


catctgggtt 


180 


atcccggacc 


gtttctctcg 


taactctaac 


ccgaacctga 


acaaaccgcc 


gcgtgttacc 


240 


tctccgaaat 


ctggttacta 


cgacccgaac 


tacctgtcta 


ccgactctga 


caaagacacc 


300 


ttcctgaaag 


aaatcatcaa 


actgttcaaa 


cgtatcaact 


ctcgtgaaat 


cggtgaagaa 


360 


ctgatctacc 


gtctgtctac 


cgacatcccg 


ttcccgggta 


acaacaacac 


cccgatcaac 


420 
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accttcgact 


tcgacgttga 


cttcaactct 


gttgacgtta 


aaacccgtca 


gggtaacaac 


480 


tgggttaaaa 


ccggttctat 


caacccgtct 


gttatcatca 


ccggtccgcg 


tgaaaacatc 


540 


atcgacccgg 


aaacctctac 


cttcaaactg 


accaacaaca 


ccttcgctgc 


tcaggaaggt 


600 


ttcggtgctc 


tgtctatcat 


ctctatctct 


ccgcgtttca 


tgctgaccta 


ctctaacgct 


660 


accaacgacg ttggtgaagg tcgtttctct aaatctgaat tctgcatgga cccgatcctg 


720 


atcctgatgc 


acgaactgaa 


ccacgctatg 


cacaacctgt 


acggtatcgc 


tatcccgaac 


780 


gaccagacca 


tctcttctgt 


tacctctaac 


atcttctact 


ctcagtacaa 


cgttaaactg 


840 


gaatacgctg 


aaatctacgc 


tttcggtggt 


ccgaccatcg 


acctgatccc 


gaaatctgct 


900 


cgtaaatact 


tcgaagaaaa 


agctctggac 


tactaccgtt . 


ctatcgctaa 


acgtctgaac 


960 


tctatcacca 


ccgctaaccc 


gtcttctttc 


aacaaataca 


tcggtgaata 


caaacagaaa 


1020 


ctgatccgta 


aataccgttt 


cgttgttgaa 


tcttctggtg 


aagttaccgt 


taaccgtaac 


1080 


aaattcgttg 


aactgtacaa 


cgaactgacc 


cagatcttca 


ccgaattcaa 


ctacgctaaa 


1140 


atctacaacg 


ttcagaaccg 


taaaatctac 


ctgtctaacg 


tttacacccc 


ggttaccgct 


1200 


aacatcctgg 


acgacaacgt 


ttacgacatc 


cagaacggtt 


tcaacatccc 


gaaatctaac 


1260 


ctgaacgttc 


tgttcatggg 


tcagaacctg 


tctcgtaacc 


cggctctgcg 


taaagttaac 


1320 


ccggaaaaca 


tgctgtacct 


gttcaccaaa 


ttctgccaca 


aagctatcga 


cggtcgttct 


1380 


ctgtacaaca 


aaaccctgga 


ctgccgtgaa 


ctgctggtta 


aaaacaccga 


cctgccgttc 


1440 


atcggtgaca 


tctctgacgt 


taaaaccgac 


atcttcctgc 


gtaaagacat 


caacgaagaa 


1500 


accgaagtta 


tctactaccc 


ggacaacgtt 


tctgttgacc 


aggttatcct 


gtctaaaaac 


1560 


acctctgaac 


acggtcagct 


ggacctgctg 


tacccgtcta 


tcgactctga 


atctgaaatc 


1620 


ctgccgggtg 


aaaaccaggt 


tttctacgac 


aaccgtaccc 


agaacgttga 


ctacctgaac 


1680 


tcttactact 


acctggaatc 


tcagaaactg 


tctgacaacg 


ttgaagactt 


caccttcacc 


1740 


cgttctatcg 


aagaagctct 


ggacaactct 


gctaaagttt 


acacctactt 


cccgaccctg 


1800 


gctaacaaag ttaacgctgg tgttcagggt ggtctgttcc 


tgatgtgggc 


taacgacgtt 


1860 


gttgaagact 


tcaccaccaa 


catcctgcgt 


aaagacaccc 


tggacaaaat 


ctctgacgtt 


1920 


tctgctatca 


tcccgtacat 


cggtccggct 


ctgaacatct 


ctaactctgt 


tcgtcgtggt 


1980 


aacttcaccg 


aagctttcgc 


tgttaccggt 


gttaccatcc 


tgctggaagc 


tttcccggaa 


2040 


ttcaccatcc 


cggctctggg 


tgctttcgtt 


atctactcta 


aagttcagga 


acgtaacgaa 


2100 


atcatcaaaa 


ccatcgacaa 


ctgcctggaa 


cagcgtatca 


aacgttggaa 


agactcttac 


2160 


gaatggatga 


tgggtacctg gctgtctcgt 


atcatcaccc 


agttcaacaa 


catctcttac 


2220 


cagatgtacg 


actctctgaa 


ctaccaggct ggtgctatca aagctaaaat 


cgacctggaa 


2280 


tacaaaaaat 


actctggttc 


tgacaaagaa 


aacatcaaat 


ctcaggttga 


aaacctgaaa 


2340 


aactctctgg 


acgttaaaat 


ctctgaagct 


atgaacaaca 


tcaacaaatt 


catccgtgaa 


2400 
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tgctctgtta 


cctacctgtt 


caaaaacatg 


ctgccgaaag 


ttatcgacga 


actgaacgaa 


2460 


ttcgaccgta 


acaccaaagc 


taaactgatc 


aacctgatcg 


actctcacaa 


catcatcctg 


2520 


gttggtgaag 


ttgacaaact 


gaaagctaaa 


gttaacaact 


ctttccagaa 


caccatcccg 


2580 


ttcaacatct 


tctcttacac 


caacaactct 


ctgctgaaag acatcatcaa 


cgaatacttc 


2640 


aacctgcaga 


ccctggacga 


cccggctttc 


ctgtacaaag 


ttgttatctt 


ccagaactct 


2700 


gacccgctgg 


actgcgaaga 


agaagaagaa 


gaagaagaat 


gctaa 




2745 



<210> 120 

<211> 914 

<212> PRT 

<213> Clostridium botulinum 

<400> 120 

lie Thr Ser Leu Tyr Lys Lys Ala Gly Phe Gly Ser Leu Asp His Met 
1 .5 10 * 15 

Pro lie Thr lie Asn Asn Phe Asn Tyr Ser Asp Pro Val Asp Asn Lys 
20 25 30 

Asn lie Leu Tyr Leu Asp Thr His Leu Asn Thr Leu Ala Asn Glu Pro 
35 40 45 

Glu Lys Ala Phe Arg lie Thr Gly Asn lie Trp Val lie Pro Asp Arg 
50 55 60 

Phe Ser Arg Asn Ser Asn Pro Asn Leu Asn Lys Pro Pro Arg Val Thr 
65 70 75 ~ 80 

Ser Pro Lys Ser Gly Tyr Tyr Asp Pro Asn Tyr Leu Ser Thr Asp Ser 
85 90 95 



Asp Lys Asp Thr Phe Leu Lys Glu He He Lys Leu Phe Lys Arg He 
100 105 110 

Asn Ser Arg Glu He Gly Glu Glu Leu He Tyr Arg Leu Ser Thr Asp 
115 120 125 

He Pro Phe Pro Gly Asn Asn Asn Thr Pro He Asn Thr Phe Asp Phe 
130 135 140 



Asp Val Asp Phe Asn Ser Val Asp Val Lys Thr Arg Gin Gly Asn Asn 
145 150 ~ 155 160 



Trp Val Lys Thr Gly Ser He Asn Pro Ser Val He He Thr Gly Pro 
165 170 175 



Arg Glu Asn He He Asp Pro Glu Thr Ser Thr Phe Lys Leu Thr Asn 
180 185 190 
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Asn Thr Phe Ala Ala Gin Glu Gly Phe Gly Ala Leu Ser lie He Ser 
195 200 205 



He Ser Pro Arg Phe Met Leu Thr Tyr Ser Asn Ala Thr Asn Asp Val 
210 215 220 



Gly Glu Gly Arg Phe Ser Lys Ser Glu Phe Cys Met Asp Pro He Leu 
225 230 235 240 



He Leu Met His Glu Leu Asn His Ala Met His Asn Leu Tyr Gly He 
245 250 255 



Ala He Pro Asn Asp Gin Thr He Ser Ser Val Thr Ser Asn He Phe 
260 265 270 



Tyr Ser Gin Tyr Asn Val Lys Leu Glu Tyr Ala Glu He Tyr Ala Phe 
275 280 285 



Gly Gly Pro Thr He Asp Leu He Pro Lys Ser Ala Arg Lys Tyr Phe 
290 295 300 

Glu Glu Lys Ala Leu Asp Tyr Tyr Arg Ser He Ala Lys Arg Leu Asn 
305 310 315 320 

Ser He Thr Thr Ala Asn Pro Ser Ser Phe Asn Lys Tyr He Gly Glu 
325 330 335 

Tyr Lys Gin Lys Leu He Arg Lys Tyr Arg Phe Val Val Glu Ser Ser 
340 345 350 



Gly Glu Val Thr Val Asn Arg Asn Lys Phe Val Glu Leu Tyr Asn Glu 
355 360 365 

Leu Thr Gin lie' Phe Thr Glu Phe Asn Tyr Ala Lys He Tyr Asn Val 
370 375 380 

Gin Asn Arg Lys He Tyr Leu Ser Asn Val Tyr Thr Pro Val Thr Ala 
385 390 395 400 

Asn He Leu Asp Asp Asn Val Tyr Asp He Gin Asn Gly Phe Asn He 
405 410 415 



Pro Lys Ser Asn Leu Asn Val Leu Phe Met Gly Gin Asn Leu Ser Arg 
420 425 430 



Asn Pro Ala Leu Arg Lys Val Asn Pro Glu Asn Met Leu Tyr Leu Phe 
435 440 445 



Thr Lys Phe Cys His Lys Ala He Asp Gly Arg Ser Leu Tyr Asn Lys 
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450 455 460 

Thr Leu Asp Cys Arg Glu Leu Leu Val Lys Asn Thr Asp Leu Pro Phe 
465 470 475 480 

lie Gly Asp lie Ser Asp Val Lys Thr Asp He Phe Leu Arg Lys Asp 
485 490 495 



He Asn Glu Glu Thr Glu Val lie Tyr Tyr Pro Asp Asn Val Ser Val 
500 505 510 

Asp Gin Val He Leu Ser Lys Asn Thr Ser Glu His Gly Gin Leu Asp 
515 520 525 

Leu Leu Tyr Pro Ser He Asp Ser Glu Ser Glu He Leu Pro Gly Glu 
530 535 540 

Asn Gin Val Phe Tyr Asp Asn Arg Thr Gin Asn Val Asp Tyr Leu Asn 
545 550 555 .560 

Ser Tyr Tyr Tyr Leu Glu Ser Gin Lys Leu Ser Asp Asn Val Glu Asp 
565 570 575 

Phe Thr Phe Thr Arg Ser He Glu Glu Ala Leu Asp Asn Ser Ala Lys 

580 585 590 

♦ 

Val Tyr Thr Tyr Phe Pro Thr Leu Ala Asn Lys Val Asn Ala Gly Val 
595 600 605 

Gin Gly Gly Leu Phe Leu Met Trp Ala Asn Asp Val Val Glu Asp Phe 
610 615 620 

Thr Thr Asn He Leu Arg Lys Asp Thr Leu Asp Lys He Ser Asp Val 
625 630 635 640 

Ser Ala He He Pro Tyr He Gly Pro Ala Leu Asn He Ser Asn Ser 
645 ' 650 655 

Val Arg Arg Gly Asn Phe Thr Glu Ala Phe Ala Val Thr Gly Val Thr 
660 665 670 

He Leu Leu Glu Ala Phe Pro Glu Phe Thr He Pro Ala Leu Gly Ala 
675 680 685 

Phe Val He Tyr Ser Lys Val Gin Glu Arg Asn Glu He He Lys Thr 
690 695 700 

He Asp Asn Cys Leu Glu Gin Arg He Lys Arg Trp Lys Asp Ser Tyr 
705 710 715 720 
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Glu Trp Met Met Gly Thr Trp Leu Ser Arg lie He Thr Gin Phe Asn 
725 730 735 

Asn He Ser Tyr Gin Met Tyr Asp Ser Leu Asn Tyr Gin Ala Gly Ala 
740 745 750 

He Lys Ala Lys He Asp Leu Glu Tyr Lys Lys Tyr Ser Gly Ser Asp 
755 760 765 

Lys Glu Asn He Lys Ser Gin Val Glu Asn Leu Lys Asn Ser Leu Asp 
770 775 780 

Val Lys He Ser Glu Ala Met Asn Asn He Asn Lys Phe He Arg Glu 
785 790 795 800 

Cys Ser Val Thr Tyr Leu Phe Lys Asn Met Leu Pro Lys Val He Asp 
805 810 815 

Glu Leu Asn Glu Phe Asp Arg Asn Thr Lys Ala Lys Leu He Asn Leu 
820 825 830 

He Asp Ser His Asn He He Leu Val Gly Glu Val Asp Lys Leu Lys 
835 840 845 

Ala Lys Val Asn Asn Ser Phe Gin Asn Thr He Pro Phe Asn He Phe 
850 855 860 

Ser Tyr Thr Asn Asn Ser Leu Leu Lys Asp He He Asn Glu Tyr Phe 
865 870 875 880 

Asn Leu Gin Thr Leu Asp Asp Pro Ala Phe Leu Tyr Lys Val Val He 
885 890 895 

Phe Gin Asn Ser Asp Pro Leu Asp Cys Glu Glu Glu Glu Glu Glu Glu 
900 905 910 

Glu Cys 



<210> 121 
<211> 2835 
<212> DNA 

<213> Clostridium botulinum 
<400> 121 

atcacctctc tgtacaaaaa agctggtttc ggttctctgg accacatgcc gatcaccato 60 
aacaacttca actactctga cccggttgac aacaaaaaca tcctgtacct ggacacccac 120 
ctgaacaccc tggctaacga accggaaaaa gctttccgta tcaccggtaa catctgggtt 180 
atcccggacc gtttctctcg taactctaac ccgaacctga acaaaccgcc gcgtgttacc 240 
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tctccgaaat 


ctggttacta 


cgacccgaac 


tacctgtcta 


ccgactctga 


caaagacacc 


300 


ttcctgaaag 


aaatcatcaa 


actgttcaaa 


cgtatcaact 


ctcgtgaaat 


cggtgaagaa 


360 


ctgatctacc 


gtctgtctac 


cgacatcccg 


ttcccgggta 


acaacaacac 


cccgatcaac 


420 


accttcgact 


tcgacgttga 


cttcaactct 


gttgacgtta 


aaacccgtca 


gggtaacaac 


480 


tgggttaaaa 


ccggttctat 


caacccgtct 


gttatcatca 


ccggtccgcg 


tgaaaacatc 


540 


atcgacccgg 


aaacctctac 


cttcaaactg 


accaacaaca 


ccttcgctgc 


tcaggaaggt 


600 


ttcggtgctc 


tgtctatcat 


ctctatctct 


ccgcgtttca 


tgctgaccta 


ctctaacgct 


660 


accaacgacg 


ttggtgaagg 


tcgtttctct 


aaatctgaat 


tctgcatgga 


cccgatcctg 


720 


atcctgatgc 


acgaactgaa 


ccacgctatg 


cacaacctgt 


acggtatcgc 


tatcccgaac 


780 


gaccagacca 


tctcttctgt 


tacctctaac 


atcttctact 


ctcagtacaa 


cgttaaactg 


840 


gaatacgctg 


aaatctacgc 


tttcggtggt 


ccgaccatcg 


acc-tgatccc 


gaaatctgct 


900 


cgtaaatact 


tcgaagaaaa 


agctctggac 


tactaccgtt 


ctatcgctaa 


acgtctgaac 


960 


tctatcacca 


ccgctaaccc 


gtcttctttc 


aacaaataca 


tcggtgaata 


caaacagaaa 


1020 


ctgatccgta 


aataccgttt 


cgttgttgaa 


tcttctggtg 


aagttaccgt 


taaccgtaac 


1080 


aaattcgttg 


aactgtacaa 


cgaactgacc 


cagatcttca 


ccgaattcaa 


ctacgctaaa 


1140 


atctacaacg 


ttcagaaccg 


taaaatctac 


ctgtctaacg 


tttacacccc 


ggttaccgct 


1200 


aacatcctgg 


acgacaacgt 


ttacgacatc 


cagaacggtt 


tcaacatccc 


gaaatctaac 


1260 


ctgaacgttc 


tgttcatggg 


tcagaacctg 


tctcgtaacc 


cggctctgcg 


taaagttaac 


1320 


ccggaaaaca 


tgctgtacct gt'tcaccaaa 


ttctgccaca 


aagctatcga 


cggtcgttct 


1380 


ctgtacaaca 


aaaccctgga 


ctgccgtgaa 


ctgctggtta 


aaaacaccga 


cctgccgttc 


1440 


atcggtgaca 


tctctgacgt 


taaaaccgac 


atcttcctgc 


gtaaagacat 


caacgaagaa 


1500 


accgaagtta 


tctactaccc 


ggacaacgtt 


tctgttgacc 


aggttatcct 


gtctaaaaac 


1560 


acctctgaac 


acggtcagct 


ggacctgctg 


tacccgtcta 


tcgactctga 


atctgaaatc 


1620 


ctgccgggtg 


aaaaccaggt 


tttctacgac 


aaccgtaccc 


agaacgttga 


ctacctgaac 


1680 


tcttactact 


acctggaatc 


tcagaaactg 


tctgacaacg 


ttgaagactt 


caccttcacc 


1740 


cgttctatcg 


aagaagctct 


ggacaactct 


gctaaagttt 


acacctactt 


cccgaccctg 


1800 


gctaacaaag 


ttaacgctgg tgttcagggt 


ggtctgttcc 


tgatgtgggc 


taacgacgtt 


1860 


gttgaagact 


tcaccaccaa 


catcctgcgt 


aaagacaccc 


tggacaaaat 


ctctgacgtt 


1920 


tctgctatca 


tcccgtacat 


cggtccggct 


ctgaacatct 


ctaactctgt 


tcgtcgtggt 


1980 


aacttcaccg 


aagctttcgc 


tgttaccggt 


gttaccatcc 


tgctggaagc 


tttcccggaa 


2040 


ttcaccatcc 


cggctctggg 


tgctttcgtt 


atctactcta 


aagttcagga 


acgtaacgaa 


2100 


atcatcaaaa 


ccatcgacaa ctgcctggaa 


cagcgtatca 


aacgttggaa 


agactcttac 


2160 


gaatggatga 


tgggtacctg gctgtctcgt 


a.tcatcaccc 


agttcaacaa 


catctcttac 


2220 



2820 
2835 
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cagatgtacg actctctgaa ctaccaggct ggtgctatca aagctaaaat cgacctggaa 2280 

tacaaaaaat actctggttc tgacaaagaa aacatcaaat ctcaggttga aaacctgaaa 2340 

aactctctgg acgttaaaat ctctgaagct atgaacaaca tcaacaaatt catccgtgaa 2400 

tgctctgtta cctacctgtt caaaaacatg ctgccgaaag ttatcgacga actgaacgaa 2460 

ttcgaccgta acaccaaagc taaactgatc aacctgatcg actctcacaa catcatcctg 2520 

gttggtgaag ttgacaaact gaaagctaaa gttaacaact ctttccagaa caccatcccg 2580 

ttcaacatct tctcttacac caacaactct ctgctgaaag acatcatcaa cgaatacttc 2640 

aacctgcaga ccctggacga cccggctttc ctgtacaaag ttgttatctt ccagaactct 2700 

gacccgctgg acctgaccga caccctgcag gctgaaaccg accagctgga agacgaaaaa 2760 
tctgctctgc agaccgaaat cgctaacctg ctgaaagaaa aagaaaaact ggaattcatc 
ctggctgctc actaa # 

<210> 122 

<211> 944 

<212> PRT 

<213> Clostridium botulinum 

<400> 122 

He Thr Ser Leu Tyr Lys Lys Ala Gly Phe Gly Ser Leu Asp His Met 
1 5 10 15 

Pro He Thr He Asn Asn Phe Asn Tyr Ser Asp Pro Val Asp Asn Lys 
20 25 30 

Asn He Leu Tyr Leu Asp Thr His Leu Asn Thr Leu Ala Asn Glu Pro 
35 40 45 

Glu Lys Ala Phe Arg He Thr Gly Asn He Trp Val He Pro Asp Arg 
50 55 60 

Phe Ser Arg Asn Ser Asn Pro Asn Leu Asn Lys Pro Pro Arg Val Thr 
65 70 75 80 

Ser Pro Lys Ser Gly Tyr Tyr Asp Pro Asn Tyr Leu Ser Thr Asp Ser 
85 90 95 

Asp Lys Asp Thr Phe Leu Lys Glu He He Lys Leu Phe Lys Arg He 
100 105 HO 

Asn Ser Arg Glu He Gly Glu Glu Leu He Tyr Arg Leu Ser Thr Asp 
115 120 125 

He Pro Phe Pro Gly Asn Asn Asn Thr Pro He Asn Thr Phe Asp Phe 
130 135 140 
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Asp Val Asp Phe Asn Ser Val Asp Val Lys Thr Arg Gin Gly Asn Asn 
145 150 155 160 

Trp Val Lys Thr Gly Ser lie Asn Pro Ser Val lie lie Thr Gly Pro 
165 170 175 

Arg Glu Asn lie lie Asp Pro Glu Thr Ser Thr Phe Lys Leu Thr Asn 
180 185 190 

Asn Thr Phe Ala Ala Gin Glu Gly Phe Gly Ala Leu Ser lie lie Ser 
195 200 205 

lie Ser Pro Arg Phe Met Leu Thr Tyr Ser Asn Ala Thr Asn Asp Val 
210 215 220 

Gly Glu Gly Arg Phe Ser Lys Ser Glu Phe Cys Met Asp Pro lie Leu 
225 230 235 240 

lie Leu Met His Glu Leu Asn His Ala Met His Asn Leu Tyr Gly lie 
245 250 255 

Ala lie Pro Asn Asp Gin Thr lie Ser Ser Val Thr Ser Asn He Phe 
260 265 270 

Tyr Ser Gin Tyr Asn Val Lys Leu Glu Tyr Ala Glu He Tyr Ala Phe 
275 280 285 

Gly Gly Pro Thr lie Asp Leu lie Pro Lys Ser Ala Arg Lys Tyr Phe 
290 295 300 

Glu Glu Lys Ala Leu Asp Tyr Tyr Arg Ser He Ala Lys Arg Leu Asn 
305 310 315 * ~ 320 

Ser lie Thr Thr Ala Asn Pro Ser Ser Phe Asn Lys Tyr lie Gly Glu 
325 330 335 

Tyr Lys Gin Lys Leu He Arg Lys Tyr Arg Phe Val Val Glu Ser Ser 
340 345 350 

Gly Glu Val Thr Val Asn Arg Asn Lys Phe Val Glu Leu Tyr Asn Glu 
355 360 365 

Leu Thr Gin He Phe Thr Glu Phe Asn Tyr Ala Lys He Tyr Asn Val 
370 375 380 

Gin Asn Arg Lys He Tyr Leu Ser Asn Val Tyr Thr Pro Val Thr Ala 
385 390 395 400 



Asn He Leu Asp Asp Asn Val Tyr Asp He Gin Asn Gly Phe Asn He 
405 410 " 415 
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Pro Lys Ser Asn Leu Asn Val Leu Phe Met Gly Gin Asn Leu Ser Arg 
420 425 430 

Asn Pro Ala Leu Arg Lys Val Asn Pro Glu Asn Met Leu Tyr Leu Phe 
435 440 445 

Thr Lys Phe Cys His Lys Ala lie Asp Gly Arg Ser Leu Tyr Asn Lys 
450 455 460 

Thr Leu Asp Cys Arg Glu Leu Leu Val Lys Asn Thr Asp Leu Pro Phe 
465 470 475 480 

lie Gly Asp lie Ser Asp Val Lys Thr Asp lie Phe Leu Arg Lys Asp 
485 490 495 

lie Asn Glu Glu Thr Glu Val lie Tyr Tyr Pro Asp Asn Val Ser Val 
500 505 510 

Asp Gin Val lie Leu Ser Lys Asn Thr Ser Glu His Gly Gin Leu Asp 
515 520 525 

Leu Leu Tyr Pro Ser lie Asp Ser Glu Ser Glu lie Leu Pro Gly Glu 
530 535 540 

Asn Gin Val Phe Tyr Asp Asn Arg Thr Gin Asn Val Asp Tyr Leu Asn 
545 550 555 560 

Ser Tyr Tyr Tyr Leu Glu Ser Gin Lys Leu Ser Asp Asn Val Glu Asp 
565 570 575 

Phe Thr Phe Thr Arg Ser lie Glu Glu Ala Leu Asp Asn Ser Ala Lys 
580 " 585 590 

Val Tyr Thr Tyr Phe Pro Thr Leu Ala Asn Lys Val Asn Ala Gly Val 
595 600 605 

Gin Gly Gly Leu Phe Leu Met Trp Ala Asn Asp Val Val Glu Asp Phe 
610 615 620 

Thr Thr Asn lie Leu Arg Lys Asp Thr Leu Asp Lys lie Ser Asp Val 
625 630 635 640 

Ser Ala lie He Pro Tyr He Gly Pro Ala Leu Asn He Ser Asn Ser 
645 650 655 

Val Arg Arg Gly Asn Phe Thr Glu Ala Phe Ala Val Thr Gly Val Thr 
660 665 670 



lie Leu Leu Glu Ala Phe Pro Glu Phe Thr lie Pro Ala Leu Gly Ala 
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675 680 685 

Phe Val lie Tyr Ser Lys Val Gin Glu Arg Asn Glu lie lie Lys Thr 
690 695 700 

He Asp Asn Cys Leu Glu Gin Arg He Lys Arg Trp Lys Asp Ser Tyr 
705 710 715 ' 720 

Glu Trp Met Met Gly Thr Trp Leu Ser Arg He He Thr Gin Phe Asn 
725 730 735 

Asn He Ser Tyr Gin Met Tyr Asp Ser Leu Asn Tyr Gin Ala Gly Ala 
740 745 750 



He Lys Ala Lys lie Asp Leu Glu Tyr Lys Lys Tyr Ser Gly Ser Asp 
755 760 765 

Lys Glu Asn He Lys Ser Gin Val Glu Asn Leu Lys Asn Ser Leu Asp 
770 775 780 

Val Lys He Ser Glu Ala Met Asn Asn He Asn Lys Phe He Arg Glu 
785 790 795 800 

Cys Ser Val Thr Tyr Leu Phe Lys Asn Met Leu Pro Lys Val He Asp 
805 810 815 

Glu Leu Asn Glu Phe Asp Arg Asn Thr Lys Ala Lys Leu He Asn Leu 
820 825 " 830 

He Asp Ser His Asn He He Leu Val Gly Glu Val Asp Lys Leu Lys 
835 840 845 

Ala Lys Val Asn Asn Ser Phe Gin Asn Thr He Pro Phe Asn He Phe 
850 855 860 

Ser Tyr Thr Asn Asn Ser Leu Leu Lys Asp He He Asn Glu Tyr Phe 
865 870 875 880 

Asn Leu Gin Thr Leu Asp Asp Pro Ala Phe Leu Tyr Lys Val Val He 
885 890 895 

Phe Gin Asn Ser Asp Pro Leu Asp Leu Thr Asp Thr Leu Gin Ala Glu 
900 905 " 910 

Thr Asp Gin Leu Glu Asp Glu Lys Ser Ala Leu Gin Thr Glu He Ala 
915 920 925 



Asn Leu Leu 

930 



Lys Glu Lys 



Glu Lys Leu Glu Phe He Leu Ala Ala His 
935 940 
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<210> 123 
<211> 2643 
<212> DNA 

<213> Clostridium botulinum 
<400> 123 



atcacaagtt tgtacaaaaa agcaggcttc 


ggatccctcg 


accatatgcc 


aataacaatt 


60 


aacaacttta attattcaga 


tcctgttgat 


aataaaaata 


ttttatattt 


agatactcat 


120 


ttaaatacac tagctaatga gcctgaaaaa gcctttcgca ttacaggaaa tatatgggta 


180 


atacctgata gattttcaag 


aaattctaat 


ccaaatttaa 


ataaacctcc 


tcgagttaca 


240 


agccctaaaa gtggttatta tgatc.ctaat 


tatttgagta 


ctgattctga 


caaagataca 


300 


tttttaaaag aaattataaa 


gttatttaaa 


agaattaatt 


ctagagaaat 


aggagaagaa 


360 


ttaatatata gactttcgac 


agatataccc 


tttcctggga 


ataacaatac 


tccaattaat 


420 


acctttgatt ttgatgtaga 


ttttaacagt 


gttgatgtta 


a^actagaca 


aggtaacaac 


480 


tgggttaaaa ctggtagcat 


aaatcctagt 


gttataataa 


ctggacctag 


agaaaacatt 


540 


atagatccag aaacttctac gtttaaatta 


actaacaata 


cctttgcggc 


acaagaagga 


600 


tttggtgctt tatcaataat 


ttcaatatca 


cctagattta 


tgctaacata 


tagtaatgca 


660 


actaatgatg taggagaggg 


tagattttct 


aagtctgaat 


tttgcatgga 


tccaatacta 


720 


attttaatgc atgaacttaa 


tcatgcaatg 


cataatttat 


atggaatagc 


tataccaaat 


780 


gatcaaacaa tttcatctgt 


aactagtaat 


attttttatt 


ctcaatataa 


tgtgaaatta 


840 


gagtatgcag aaatatatgc 


atttggaggt 


ccaactatag 


accttattcc 


taaaagtgca 


900 


aggaaatatt ttgaggaaaa 


ggcattggat 


tattatagat 


ctatagctaa 


aagacttaat 


960 


agtataacta ctgcaaatcc 


ttcaagcttt 


aataaatata 


taggggaata 


taaacagaaa 


1020 


cttattagaa agtatagatt 


cgtagtagaa 


tcttcaggtg 


aagttacagt 


aaatcgtaat 


1080 


aagtttgttg agttatataa 


tgaacttaca 


caaatattta 


cagaatttaa 


ctacgctaaa 


1140 


atatataatg tacaaaatag gaaaatatat 


ctttcaaatg 


tatatactcc 


ggttacggcg 


1200 


aatatattag acgataatgt 


ttatgatata 


caaaatggat 


ttaatatacc 


taaaagtaat 


1260 


ttaaatgtac tatttatggg 


tcaaaattta 


tctcgaaatc 


cagcattaag 


aaaagtcaat 


1320 


cctgaaaata tgctttattt 


atttacaaaa 


ttttgtcata 


aagcaataga 


tggtagatca 


1380 


ttatataata aaacattaga 


ttgtagagag 


cttttagtta 


aaaatactga 


cttacccttt 


1440 


ataggtgata ttagtgatgt 


taaaactgat 


atatttttaa gaaaagatat 


taatgaagaa 


1500 


actgaagtta tatactatcc 


ggacaatgtt 


tcagtagatc 


aagttattct 


cagtaagaat 


1560 


acctcagaac atggacaact 


agatttatta 


taccctagta 


ttgacagtga 


gagtgaaata 


1620 


ttaccagggg agaatcaagt 


cttttatgat 


aatagaactc 


aaaatgttga 


ttatttgaat 


1680 


tcttattatt acctagaatc 


tcaaaaacta 


agtgataatg 


ttgaagattt 


tacttttacg 


1740 


agatcaattg aggaggcttt 


ggataatagt 


gcaaaagtat 


atacttactt 


tcctacacta 


1800 
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gctaataaag taaatgcggg tgttcaaggt ggtttatttt taatgtgggc aaatgatgta 1860 

gttgaagatt ttactacaaa tattctaaga aaagatacat tagataaaat atcagatgta 1920 

tcagctatta ttccctatat aggacccgca ttaaatataa gtaattctgt aagaagagga 1980 

aattttactg aagcatttgc agttactggt gtaactattt tattagaagc atttcctgaa 2040 

tttacaatac ctgcacttgg tgcatttgtg atttatagta aggttcaaga aagaaacgag 2100 

attattaaaa ctatagataa ttgtttagaa caaaggatta agagatggaa agattcatat 2160 

gaatggatga tgggaacgtg gttatccagg attattactc aatttaataa tataagttat 2220 

caaatgtatg attctttaaa ttatcaggca ggtgcaatca aagctaaaat agatttagaa 2280 

tataaaaaat attcaggaag tgataaagaa aatataaaaa gtcaagttga aaatttaaaa 2340 

aatagtttag atgtaaaaat ttcggaagca atgaataata taaataaatt tatacgagaa 2400 

tgttccgtaa catatttatt taaaaatatg ttacctaaag taattgatga attaaatgag, 2460 

tttgatcgaa atactaaagc aaaattaatt aatcttatag atagtcataa tattattcta 2520 

gttggtgaag tagataaatt aaaagcaaaa gtaaataata gctttcaaaa tacaataccc 2580 

tttaatattt tttcatatac taataattct ttattaaaag atataattaa tgaatatttc 2640 

aat 2643 

<210> 124 

<211> 881 

<212> PRT 

<213> Clostridium botulinum 

<400> 124 

lie Thr Ser Leu Tyr Lys Lys Ala Gly Phe Gly Ser Leu Asp His Met 
1 5 10 15 

Pro lie Thr lie Asn Asn Phe Asn Tyr Ser Asp Pro Val Asp Asn Lys 
20 25 30 

Asn lie Leu Tyr Leu Asp Thr His Leu Asn Thr Leu Ala Asn Glu Pro 
35 40 45 

Glu Lys Ala Phe Arg lie Thr Gly Asn lie Trp Val lie Pro Asp Arg 
50 55 60 

Phe Ser Arg Asn Ser Asn Pro Asn Leu Asn Lys Pro Pro Arg Val Thr 
65 70 75 80 

Ser Pro Lys Ser Gly Tyr Tyr Asp Pro Asn Tyr Leu Ser Thr Asp Ser 
85 90 95 



Asp Lys Asp Thr Phe Leu Lys Glu lie lie Lys Leu Phe Lys Arg He 
100 105 110 
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Asn Ser Arg Glu He Gly Glu Glu Leu He Tyr Arg Leu Ser Thr Asp 
115 120 125 



He Pro Phe Pro Gly Asn Asn Asn Thr Pro He Asn Thr Phe Asp Phe 
130 135 140 



Asp Val Asp Phe Asn Ser Val Asp Val Lys Thr Arg Gin Gly Asn Asn 
145 150 155 160 



Trp Val Lys Thr Gly Ser He Asn Pro Ser Val He He Thr Gly Pro 
165 170 175 



Arg Glu Asn He He Asp Pro Glu Thr Ser Thr Phe Lys Leu Thr Asn 
180 185 190 



Asn Thr Phe Ala Ala Gin Glu Gly Phe Gly Ala Leu Ser He He Ser. 
195 200 205 



He Ser Pro Arg Phe Met Leu Thr Tyr Ser Asn Ala Thr Asn Asp Val 
210 215 220 



Gly Glu Gly Arg Phe. Ser Lys Ser Glu Phe Cys Met Asp Pro He Leu 
225 230 235 240 



He Leu Met His Glu Leu Asn His Ala Met His Asn Leu Tyr Gly He 
245 250 " 255 



Ala He Pro Asn Asp Gin Thr He Ser Ser Val Thr Ser Asn He Phe 
260 265 270 



Tyr Ser Gin Tyr Asn Val Lys Leu Glu Tyr Ala Glu He Tyr Ala Phe 
275 280 285 



Gly Gly Pro Thr He Asp Leu He Pro Lys Ser Ala Arg Lys Tyr Phe 
290 295 300 



Glu Glu Lys Ala Leu Asp Tyr Tyr Arg Ser He Ala Lys Arg Leu Asn 
305 310 315 320 



Ser He Thr Thr Ala Asn Pro Ser Ser Phe Asn Lys Tyr He Gly Glu 
325 330 335 



Tyr Lys Gin Lys Leu He Arg Lys Tyr Arg Phe Val Val Glu Ser Ser 
340 345 " 350 



Gly Glu Val Thr Val Asn Arg Asn Lys Phe Val Glu Leu Tyr Asn Glu 
355 360 365 

Leu Thr Gin He Phe Thr Glu Phe Asn Tyr Ala Lys He Tyr Asn Val 
370 375 * 380 
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Gin Asn Arg Lys He Tyr Leu Ser Asn Val Tyr Thr Pro Val Thr Ala 
385 390 395 400 



Asn He Leu Asp Asp Asn Val Tyr Asp lie Gin Asn Gly Phe Asn He 
405 410 415 



Pro Lys Ser Asn Leu Asn Val Leu Phe Met Gly Gin Asn Leu Ser Arg 
420 425 430 



Asn Pro Ala Leu Arg Lys Val Asn Pro Glu Asn Met Leu Tyr Leu Phe 
435 440 445 

Thr Lys Phe Cys His Lys Ala He Asp Gly Arg Ser Leu Tyr Asn Lys 
450 455 . 460 

Thr Leu Asp Cys Arg Glu Leu Leu Val Lys Asn Thr Asp Leu Pro Phe 
465 470 475 480 

He Gly Asp He Ser Asp Val Lys Thr Asp He Phe Leu Arg Lys Asp 
485 490 495 

He Asn Glu Glu Thr Glu Val He Tyr Tyr Pro Asp Asn Val Ser Val 
500 505 " 510 

Asp Gin Val He Leu Ser Lys Asn Thr Ser Glu His Gly Gin Leu Asp 
515 520 525 

Leu Leu Tyr Pro Ser He Asp Ser Glu Ser Glu He Leu Pro Gly Glu 
530 535 540 

Asn Gin Val Phe Tyr Asp Asn Arg Thr Gin Asn Val Asp Tyr Leu Asn 
545 550 555 " 560 

Ser Tyr Tyr Tyr Leu Glu Ser Gin Lys Leu Ser Asp Asn Val Glu Asp 
565 570 575 

Phe Thr Phe Thr Arg Ser He Glu Glu Ala Leu Asp Asn Ser Ala Lys 
580 585 590 

Val Tyr Thr Tyr Phe Pro Thr Leu Ala Asn Lys Val Asn Ala Gly Val 
595 600 605 

Gin Gly Gly Leu Phe Leu Met Trp Ala Asn Asp Val Val Glu Asp Phe 
610 615 620 



Thr Thr Asn He Leu Arg Lys Asp Thr Leu Asp Lys He Ser Asp Val 
625 630 635 640 



Ser Ala He He Pro Tyr He Gly Pro Ala Leu Asn He Ser Asn Ser 
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645 650 655 

Val Arg Arg Gly Asn Phe Thr Glu Ala Phe Ala Val Thr Gly Val Thr 
660 665 670 

lie Leu Leu Glu Ala Phe Pro Glu Phe Thr He Pro Ala Leu Gly Ala 
675 680 685 

Phe Val He Tyr Ser Lys Val Gin Glu Arg Asn Glu He He Lys Thr 
690 * 695 700 

He Asp Asn Cys Leu Glu Gin Arg He Lys Arg Trp Lys Asp Ser Tyr 
705 710 715 720 

Glu Trp Met Met Gly Thr Trp Leu Ser Arg He He Thr Gin Phe Asn 
725 730 735 

Asn He Ser Tyr Gin Met Tyr Asp Ser Leu Asn Tyr Gin Ala Gly Ala 
740 745 750 

He Lys Ala Lys lie. Asp Leu Glu Tyr Lys Lys Tyr Ser Gly Ser Asp 
755 760 765 

Lys Glu Asn He Lys Ser Gin Val Glu Asn Leu Lys Asn Ser Leu Asp 
770 775 780 

Val Lys He Ser Glu Ala Met Asn Asn He Asn Lys Phe He Arg Glu 
785 790 795 800 

Cys Ser Val Thr Tyr Leu Phe Lys Asn Met Leu Pro Lys Val He Asp 
805 810 815 

Glu Leu Asn Glu Phe Asp Arg Asn Thr Lys Ala Lys Leu He Asn Leu 
820 825 830 

He Asp Ser His Asn He He Leu Val Gly Glu Val Asp Lys Leu Lys 
835 840 845 

Ala Lys Val Asn Asn Ser Phe Gin Asn Thr He Pro Phe Asn He Phe 
850 855 860 

Ser Tyr Thr Asn Asn Ser Leu Leu Lys Asp He He Asn Glu Tyr Phe 



865 



Asn 



870 875 880 



<210> 125 
<211> 2631 
<212> DNA 
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<213> Clostridium botulinum 
<400> 125 
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tttatgggtc 


aaaatttatc 


tcgaaatcca 


gcattaagaa 


aagtcaatcc 


tgaaaatatg 


1320 


ctttatttat 


ttacaaaatt 


ttgtcataaa 


qcaataaata 


gtagatcatt 


atataataaa 


1380 


acattagatt 


gtagagagct 


tttagttaaa 


aatacfcgact 


taccctttat 


aggtgatatt 


1440 


agtgatgtta 


aaactgatat 


atttttaaga 


aaagatatta 


atgaagaaac 


tgaagttata 


1500 


tactatccgg 


acaatgtttc 


agtagatcaa 


gttattctca 


gtaagaatac 


c tcagaacat 


1560 


ggacaactag 


atttattata 


ccctagtatt 


gacagtgaga 


gtgaaatatt 


accaggggag 


162 0 


aatcaagtct 


tttatgataa 


tagaactcaa 


aatgttgatt 


atttgaattc 


ttattattac 


1680 


ctagaatctc 


aaaaactaag 


tgataatgtt 


gaagatttta 


cttttacgag 


atcaattgag 


1740 


gaggctttgg 


ataatagtgc 


aaaagtatat 


acttactttc 


ctacactagc 


taataaagta 


1800 


aatgcgggtg 


ttcaaggtgg 


tttattttta 


atgtgggcaa 


atgatgtagt 


tgaagatttt 


1860 


actacaaata 


ttctaagaaa 


agatacatta 


gataaaatat 


cagatgtatc 


agctattatt 


1920 
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ccctatatag 


gacccgcatt 


aaatataagt 


aattctgtaa 


gaagaggaaa 


ttttactgaa 


1980 


gcatttgcag 


ttactggtgt 


aactatttta 


ttagaagcat 


ttcctgaatt 


tacaatacct 


2040 


gcacttggtg 


catttgtgat 


ttatagtaag 


gttcaagaaa 


gaaacgagat 


tattaaaact 


2100 


atagataatt 


gtttagaaca 


aaggattaag 


agatggaaag 


attcatatga 


atggatgatg 


2160 


ggaacgtggt 


tatccaggat 


tattactcaa 


tttaataata 


taagttatca 


aatgtatgat 


2220 


tctttaaatt 


atcaggcagg 


tgcaatcaaa 


gctaaaatag 


atttagaata 


taaaaaatat 


2280 


tcaggaagtg 


ataaagaaaa 


tataaaaagt 


caagttgaaa 


atttaaaaaa 


tagtttagat 


2340 


gtaaaaattt 


cggaagcaat 


gaataatata 


aataaattta 


tacgagaatg 


ttccgtaaca 


2400 


tatttattta 


aaaatatgtt 


acctaaagta 


attgatgaat 


taaatgagtt 


tgatcgaaat 


2460 


actaaagcaa 


aattaattaa 


tcttatagat 


agtcataata 


ttattctagt 


tggtgaagta 


2520 


gataaattaa 


aagcaaaagt 


aaataatagc 


tttcaaaata 


caataccctt 


taatattttt 


2580 


tcatatacta 


ataattcttt 


attaaaagat 


ataattaatg 


aatatttcaa 


t 


2631 



<210> 126 
<211> 877 
<212> PRT 

<213> Clostridium botulinum 
<400> 126 

Val Pro Glu Phe Gly Ser Ser Arg Val Asp His Met Pro He Thr He 
15 10 15 

Asn Asn Phe Asn Tyr Ser Asp Pro Val Asp Asn Lys Asn He Leu Tyr 
20 25 " 30 

Leu Asp Thr His Leu Asn Thr Leu Ala Asn Glu Pro Glu Lys Ala Phe 
35 40 45 

Arg He Thr Gly Asn He Trp Val He Pro Asp Arg Phe Ser Arg Asn 
50 55 60 



Ser Asn Pro Asn Leu Asn Lys Pro Pro Arg Val Thr Ser Pro Lys Ser 
65 70 75 80 

Gly Tyr Tyr Asp Pro Asn Tyr Leu Ser Thr Asp Ser Asp Lys Asp Thr 
85 90 ~ 95 

Phe Leu Lys Glu He He Lys Leu Phe Lys Arg He Asn Ser Arg Glu 

100 105 110 

He Gly Glu Glu Leu He Tyr Arg Leu Ser Thr Asp He Pro Phe Pro 
115 120 125 



Gly Asn Asn Asn Thr Pro 
130 



He Asn Thr Phe Asp 
135 



Phe Asp Val Asp Phe 
140 
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Asn Ser Val Asp Val Lys Thr Arg Gin Gly Asn Asn Trp Val Lys Thr 
145 150 155 160 

Gly Ser lie Asn Pro Ser Val lie lie Thr Gly Pro Arg Glu Asn lie 
165 170 175 

He Asp Pro Glu Thr Ser Thr Phe Lys Leu Thr Asn Asn Thr Phe Ala 
180 185 190 

Ala Gin Glu Gly Phe Gly Ala Leu Ser He He Ser lie Ser Pro Arg 
195 200 205 

Phe Met Leu Thr Tyr Ser Asn Ala Thr Asn Asp Val Gly Glu Gly Arg 
210 215 . 220 



Phe Ser Lys Ser Glu Phe Cys Met Asp Pro lie Leu He Leu Met His 
225 230 235 240 

Glu Leu Asn His Ala Met His Asn Leu Tyr Gly He Ala He Pro Asn 
245 250 255 

Asp Gin Thr He Ser Ser Val Thr Ser Asn He Phe Tyr Ser Gin Tyr 
260 265 270 

Asn Val Lys Leu Glu Tyr Ala Glu He Tyr Ala Phe Gly Gly Pro Thr 
275 280 285 

He Asp Leu He Pro Lys Ser Ala Arg Lys Tyr Phe Glu Glu Lys Ala 
290 295 3 00 



Leu Asp Tyr Tyr Arg Ser He Ala Lys Arg* Leu Asn Ser He Thr Thr 
305 310 315 320 

Ala Asn Pro Ser Ser Phe Asn Lys Tyr He Gly Glu Tyr Lys Gin Lys 
325 330 ^ 335 

Leu He Arg Lys Tyr Arg Phe Val Val Glu Ser Ser Gly Glu Val Thr 
340 345 * 350 

Val Asn Arg Asn Lys Phe Val Glu Leu Tyr Asn Glu Leu Thr Gin He 
355 360 365 

Phe Thr Glu Phe Asn Tyr Ala Lys He Tyr Asn Val Gin Asn Arg Lys 
370 375 380 



He Tyr Leu Ser Asn Val Tyr Thr Pro Val Thr Ala Asn He Leu Asp 
385 390 395 400 



Asp Asn Val Tyr Asp He Gin Asn Gly Phe Asn He Pro Lys Ser Asn 
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405 410 415 



Leu Asn Val Leu Phe Met Gly Gin Asn Leu Ser Arg Asn Pro Ala Leu 
420 425 430 



Arg Lys Val Asn Pro Glu Asn Met Leu Tyr Leu Phe Thr Lys Phe Cys 
435 440 445 



His Lys Ala lie Asp Gly Arg Ser Leu Tyr Asn Lys Thr Leu Asp Cys 
450 455 460 

Arg Glu Leu Leu Val Lys Asn Thr Asp Leu Pro Phe lie Gly Asp lie 

465 470 475 480 



Ser Asp Val Lys Thr Asp lie Phe Leu Arg Lys Asp lie Asn Glu Glu 
485 490 495 



Thr Glu Val lie Tyr Tyr Pro Asp Asn Val Ser Val Asp Gin Val lie 
500 ^ 505 510 

Leu Ser Lys Asn Thr. Ser Glu His Gly Gin Leu Asp Leu Leu Tyr Pro 
515 520 525 

Ser lie Asp Ser Glu Ser Glu lie Leu Pro Gly Glu Asn Gin Val Phe 
530 535 540 

Tyr Asp Asn Arg Thr Gin Asn Val Asp Tyr Leu Asn Ser Tyr Tyr Tyr 
545 550 555 560 



Leu Glu Ser Gin Lys Leu Ser Asp Asn Val Glu Asp Phe Thr Phe Thr 
565 570 575 



Arg Ser lie Glu Glu Ala Leu Asp Asn Ser Ala Lys Val Tyr Thr Tyr 
580 585 590 

Phe Pro Thr Leu Ala Asn Lys Val Asn Ala Gly Val Gin Gly Gly Leu 
595 600 605 

Phe Leu Met Trp Ala Asn Asp Val Val Glu Asp Phe Thr Thr Asn lie 
610 615 620 

Leu Arg Lys Asp Thr Leu Asp Lys He Ser Asp Val Ser Ala He He 
625 630 635 640 

Pro Tyr He Gly Pro Ala Leu Asn He Ser Asn Ser Val Arg Arg Gly 
645 650 655 



Asn Phe Thr Glu Ala Phe Ala Val Thr Gly Val Thr He Leu Leu Glu 
660 665 670 
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Ala Phe Pro Glu Phe Thr He Pro Ala Leu Gly Ala Phe Val He Tyr 
675 680 685 

Ser Lys Val Gin Glu Arg Asn Glu He He Lys Thr He Asp Asn Cys 
690 695 700 

Leu Glu Gin Arg He Lys Arg Trp Lys Asp Ser Tyr Glu Trp Met Met 
705 710 715 720 

Gly Thr Trp Leu Ser Arg He He Thr Gin Phe Asn Asn He Ser Tyr 
725 730 735 

Gin Met Tyr Asp Ser Leu Ash Tyr Gin Ala Gly Ala He Lys Ala Lys 
740 745 750 

He Asp Leu Glu Tyr Lys Lys Tyr Ser Gly Ser Asp Lys Glu Asn He 
755 760 765 

Lys Ser Gin Val Glu Asn Leu Lys Asn Ser Leu Asp Val Lys He Ser 
770 775 780 

Glu Ala Met Asn Asn He Asn Lys Phe He Arg Glu Cys Ser Val Thr 
785 790 795 800 

Tyr Leu Phe Lys Asn Met Leu Pro Lys Val He Asp Glu Leu Asn Glu 
805 810 815 

Phe Asp Arg Asn Thr Lys Ala Lys Leu He Asn Leu He Asp Ser His 
820 825 830 

Asn He He Leu Val Gly Glu Val Asp Lys Leu Lys Ala Lys Val Asn 
835 840 845 

Asn Ser Phe Gin Asn Thr He Pro Phe Asn He Phe Ser Tyr Thr Asn 
850 855 860 

Asn Ser Leu Leu Lys Asp He He Asn Glu Tyr Phe Asn 
865 870 875 

<210> 127 
<211> 2628 
<212> DNA 

<213> Clostridium botulinum 
<400> 127 

gtagaattcg gatcctctag agtcgaccat atgccaataa caattaacaa ctttaattat 60 
tcagatcctg ttgataataa aaatatttta tatttagata ctcatttaaa tacactagct 120 
aatgagcctg aaaaagcctt tcgcattaca ggaaatatat gggtaatacc tgatagattt 180 
tcaagaaatt ctaatccaaa tttaaataaa cctcctcgag ttacaagccc taaaagtggt 240 
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tattatgatc 


ctaattattt 


gagtactgat 


tctgacaaag 


atacattttt 


aaaagaaatt 


300 


ataaagttat 
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gaaataggag 


aagaattaat 


atatagactt 
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tcgacagata 
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tgggaataac 


aatactccaa 


ttaatacctt 


tgattttgat 


420 


gtagatttta 


acagtgttga 


tgttaaaact 
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taaaactggt 
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agcataaatc 


ctagtgttat 


aataactgga 


cctagagaaa 


acattataga 


tccagaaact 
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tctacgttta 


aattaactaa 


caataccttt 


gcggcacaag 


aaggatttgg 


tgctttatca 
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ataatttcaa 


tatcacctag 


atttatgcta 


acatatagta 


atgcaactaa 


tgatgtagga 


660 


gagggtagat 


tttctaagtc 


tgaattttgc 


atggatccaa 


tactaatttt 


aatgcatgaa 


720 


cttaatcatg 


caatgcataa 


tttatatgga 


atagctatac 


caaatgatca 


aacaatttca 


780 


tctgtaacta 


gtaatatttt 


ttattctcaa 


tataatgtga 


aattagagta 


tgcagaaata 


840 


tatgcatttg 


gaggtccaac 


tatagacctt 


attcctaaaa 


gtgcaaggaa 


atattttgag 


900 


gaaaaggcat 


tggattatta 


tagatctata 


gctaaaagac 


ttaatagtat 


aactactgca 


960 


aatccttcaa 


gctttaataa 


atatataggg 


gaatataaac 


agaaacttat 


tagaaagtat 


1020 


agattcgtag 


tagaatcttc 


aggtgaagtt 


acagtaaatc 


gtaataagtt 


tgttgagtta 


1080 


tataatgaac 


ttacacaaat 


atttacagaa 


tttaactacg 


ctaaaatata 


taatgtacaa 


1140 


aataggaaaa 


tatatctttc 


aaatgtatat 


actccggtta 


cggcgaatat 


attagacgat 
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aatgtttatg 


atatacaaaa 


tggatttaat 


atacctaaaa 


gtaatttaaa 


tgtactattt 


1260 


atgggtcaaa 


atttatctcg 


aaatccagca 


ttaagaaaag 


tcaatcctga 


aaatatgctt 


1320 


tatttattta 


caaaattttg 


tcataaagca 


atagatggta 


gatcattata 


taataaaaca 


1380 


ttagattgta 


gagagctttt 


agttaaaaat 


actgacttac 


cctttatagg 


tgatattagt 


1440 


gatgttaaaa 


ctgatatatt 


tttaagaaaa 


gatattaatg 


aagaaactga 


agttatafcac 


1500 


tatccggaca 


atgtttcagt 


agatcaagtt 


attctcagta 


agaatacctc 


agaacatgga 


1560 


caactagatt 


tattataccc 


tagtattgac 


agtgagagtg 


aaatattacc 


aggggagaat 


1620 


caagtctttt 


atgataatag 


aactcaaaat 


gttgattatt 


tgaattctta 


ttattaccta 


1680 


gaatctcaaa 


aactaagtga 


taatgttgaa 


gattttactt 


ttacgagatc 


aattgaggag 


1740 


gctttggata 


atagtgcaaa 


agtatatact 


tactttccta 


cactagctaa 


taaagtaaat 


1800 


gcgggtgttc aaggtggttt 


atttttaatg 


tgggcaaatg 


atgtagttga agattttact 


1860 


acaaatattc 


taagaaaaga 


tacattagat 


aaaatatcag 


atgtatcagc 


tattattccc 


1920 


tatataggac 


ccgcattaaa 


tataagtaat 


tctgtaagaa 


gaggaaattt 


tactgaagca 


1980 


tttgcagtta 


ctggtgtaac 


tattttatta 


gaagcatttc 


ctgaatttac 


aatacctgca 


2040 


cttggtgcat 


ttgtgattta 


tagtaaggtt 


caagaaagaa 


acgagattat 


taaaactata 


2100 


gataattgtt 


tagaacaaag 


gattaagaga 


tggaaagatt 


catatgaatg 


gatgatggga 


2160 


acgtggttat 


ccaggattat 


tactcaattt 


aataatataa 


gttatcaaat 


gtatgattct 


2220 
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ttaaattatc 


aggcaggtgc 


aatcaaagct 


aaaatagatt 


tagaatataa 


aaaatattca 


2280 


ggaagtgata 


aagaaaatat 


aaaaagtcaa 


gttgaaaatt 


taaaaaatag tttagatgta 


2340 


aaaatttcgg 


aagcaatgaa 


taatataaat 


aaatttatac 


gagaatgttc 


cgtaacatat 


2400 


ttatttaaaa 


atatgttacc 


taaagtaatt 


gatgaattaa 


atgagtttga 


tcgaaatact 


2460 


aaagcaaaat 


taattaatct 


tatagatagt 


cataatatta 


ttctagttgg 


tgaagtagat 


2520 


aaattaaaag 


caaaagtaaa 


taatagcttt 


caaaatacaa 


taccctttaa 


tattttttca 


2580 
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aaaagatata 
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<210> 128 

<211> 876 

<212> PRT 

<213> Clostridium botulinum. 

<400> 128. 

Val Glu Phe Gly Ser Ser Arg Val Asp His Met- Pro lie Thr lie Asn 
1 5 ~ 10 15 

Asn Phe Asn Tyr Ser Asp Pro Val Asp Asn Lys Asn He Leu Tyr Leu 
20 25 30 

Asp Thr His Leu Asn Thr Leu Ala Asn Glu Pro Glu Lys Ala Phe Arg 
35 40 45 

He Thr Gly Asn He Trp Val He Pro Asp Arg Phe Ser Arg Asn Ser 
50 55 .60 

Asn Pro Asn Leu Asn Lys Pro Pro Arg Val Thr Ser Pro Lys Ser Gly 
65 70 75 80 

Tyr Tyr Asp Pro Asn Tyr Leu Ser Thr Asp Ser Asp Lys Asp Thr Phe 
85 90 95 

Leu Lys Glu He He Lys Leu Phe Lys Arg He Asn Ser Arg Glu He 
100 105 ~ 110 

Gly Glu Glu Leu He Tyr Arg Leu Ser Thr Asp He Pro Phe Pro Gly 
115 120 125 

Asn Asn Asn Thr Pro He Asn Thr Phe Asp Phe Asp Val Asp Phe Asn 
130 135 140 

Ser Val Asp Val Lys Thr Arg Gin Gly Asn Asn Trp Val Lys Thr Gly 
145 150 155 160 

Ser He Asn Pro Ser Val He He Thr Gly Pro Arg Glu Asn He He 
165 170 175 
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Asp Pro Glu Thr Ser Thr Phe Lys Leu Thr Asn Asn Thr Phe Ala Ala 
180 185 190 

Gin Glu Gly Phe Gly Ala Leu Ser He He Ser He Ser Pro Arg Phe 
195 200 205 

Met Leu Thr Tyr Ser Asn Ala Thr Asn Asp Val Gly Glu Gly Arg Phe 
210 215 220 

Ser Lys Ser Glu Phe Cys Met Asp Pro He Leu He Leu Met His Glu 
225 230 235 240 

Leu Asn His Ala Met His Asn Leu Tyr Gly He Ala He Pro Asn Asp 
245 250 255 

Gin Thr He Ser Ser Val Thr Ser Asn He Phe Tyr Sex Gin Tyr Asn 
260 265 270 

Val Lys Leu Glu Tyr Ala Glu He Tyr Ala Phe Gly Gly Pro Thr He 
275 280 285 

Asp Leu He Pro Lys Ser Ala Arg Lys Tyr Phe Glu Glu Lys Ala Leu 
290 295 300 

Asp Tyr Tyr Arg Ser He Ala Lys Arg Leu Asn Ser He Thr Thr Ala 
305 310 315 320 

Asn Pro Ser Ser Phe Asn Lys Tyr He Gly Glu Tyr Lys Gin Lys Leu 
325 330 335 

He Arg Lys Tyr Arg Phe Val Val Glu Ser Ser Gly Glu Val Thr Val 
340 345 350 

Asn Arg Asn Lys Phe Val Glu Leu Tyr Asn Glu Leu Thr Gin He Phe 
355 360 365 

Thr Glu Phe Asn Tyr Ala Lys He Tyr Asn Val Gin Asn Arg Lys He 
370 375 380 

Tyr Leu Ser Asn Val Tyr Thr Pro Val Thr Ala Asn He Leu Asp Asp 
385 390 395 400 

Asn Val Tyr Asp lie Gin Asn Gly Phe Asn He Pro Lys Ser Asn Leu 
405 410 415 

Asn Val Leu Phe Met Gly Gin Asn Leu Ser Arg Asn Pro Ala Leu Arg 
420 425 430 



Lys Val Asn Pro Glu Asn Met Leu Tyr Leu Phe Thr Lys Phe Cys His 
435 440 445 
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Lys Ala lie Asp Gly Arg Ser Leu Tyr Asn Lys Thr Leu Asp Cys Arg 
450 455 460 

Glu Leu Leu Val Lys Asn Thr Asp Leu Pro Phe lie Gly Asp lie Ser 
465 470 475 480 

Asp Val Lys Thr Asp He Phe Leu Arg Lys Asp He Asn Glu Glu Thr 
485 490 495 

Glu Val He Tyr Tyr Pro Asp Asn Val Ser Val Asp Gin Val He Leu 
500 505 510 

Ser Lys Asn Thr Ser Glu His Gly Gin Leu Asp Leu Leu Tyr Pro Ser 
515 520 525 

He Asp Ser Glu Ser Glu He Leu Pro Gly Glu Asn Gin Val Phe Tyr 
530 535 540 

Asp Asn Arg Thr Gin Asn Val Asp Tyr Leu Asn Ser Tyr Tyr Tyr Leu 
545 550 555 560 

Glu Ser Gin Lys Leu Ser Asp Asn Val Glu Asp Phe Thr Phe Thr Arg 
565 570 * 575 

Ser He Glu Glu Ala Leu Asp Asn Ser Ala Lys Val Tyr Thr Tyr Phe 
580 585 590 

Pro Thr Leu Ala Asn Lys Val Asn Ala Gly Val Gin Gly Gly Leu Phe 
595 600 ~ 605 

Leu Met Trp Ala Asn Asp Val Val Glu Asp Phe Thr Thr Asn He Leu 
610 615 620 

Arg Lys Asp Thr Leu Asp Lys He Ser Asp Val Ser Ala He He Pro 
625 630 635 640 

Tyr He Gly Pro Ala Leu Asn He Ser Asn Ser Val Arg Arg Gly Asn 
645 650 655 

Phe Thr Glu Ala Phe Ala Val Thr Gly Val Thr He Leu Leu Glu Ala 
660 665 670 

Phe Pro Glu Phe Thr He Pro Ala Leu Gly Ala Phe Val He Tyr Ser 
675 680 685 

Lys Val Gin Glu Arg Asn Glu He He Lys Thr lie Asp Asn Cys Leu 
690 695 700 



Glu Gin Arg lie Lys Arg Trp Lys Asp Ser Tyr Glu Trp Met Met Gly 
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705 710 715 720 

Thr Trp Leu Ser Arg lie lie Thr Gin Phe Asn Asn lie Ser Tyr Gin 
725 730 735 

Met Tyr Asp Ser Leu Asn Tyr Gin Ala Gly Ala lie Lys Ala Lys lie 
740 745 750 

Asp Leu Glu Tyr Lys Lys Tyr Ser Gly Ser Asp Lys Glu Asn lie Lys 
755 760 765 

Ser Gin Val Glu Asn Leu Lys Asn Ser Leu Asp Val Lys lie Ser Glu 
770 775 ~ 780 

Ala Met Asn Asn He Asn Lys Phe He Arg Glu Cys Ser Val Thr Tyr 
785 790 795 800 

Leu Phe Lys Asn Met Leu Pro Lys Val He Asp Glu Leu Asn Glu Phe 
805 810 815 

Asp Arg Asn Thr Lys Ala Lys Leu He Asn Leu He Asp Ser His Asn 
820 825 83 0 

He He Leu Val Gly Glu Val Asp Lys Leu Lys Ala Lys Val Asn Asn 
835 840 845 

Ser Phe Gin Asn Thr He Pro Phe Asn He Phe Ser Tyr Thr Asn Asn 
850 855 860 

Ser Leu Leu Lys Asp lie He Asn Glu Tyr Phe Asn 
865 . 870 875 

<210> 129 
<211> 2631 
<212> DNA 

<213> Clostridium botulinum 
<400> 129 

atttcagaat tcggatcctc tagagtcgac catatgccaa taacaattaa caactttaat 60 
tattcagatc ctgttgataa taaaaatatt ttatatttag atactcattt aaatacacta 120 
gctaatgagc ctgaaaaagc ctttcgcatt acaggaaata tatgggtaat acctgataga 180 
ttttcaagaa attctaatcc aaatttaaat aaacctcctc gagttacaag ccctaaaagt 240 
ggttattatg atcctaatta tttgagtact gattctgaca aagatacatt tttaaaagaa 300 
attataaagt tatttaaaag, aattaattct agagaaatag gagaagaatt aatatataga 3 60 
ctttcgacag atataccctt tcctgggaat aacaatactc caattaatac ctttgatttt 420 
gatgtagatt ttaacagtgt tgatgttaaa actagacaag gtaacaactg ggttaaaact 480 
ggtagcataa atcctagtgt tataataact ggacctagag aaaacattat agatccagaa 54 0 
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acttctacgt 


ttaaattaac 


taacaatacc 


tttgcggcac 


aagaaggatt 


tggtgcttta 


600 


tcaataattt 


caatatcacc 


tagatttatg 


ctaacatata 


gtaatgcaac 


taatgatgta 


660 


ggagagggta 


gattttctaa 


gtctgaattt 


tgcatggatc 


caatactaat 


tttaatgcat 


720 


gaacttaatc 


atgcaatgca 


taatttatat 


ggaatagcta 


taccaaatga 


tcaaacaatt 


780 


tcatctgtaa 


ctagtaatat 


tttttattct 


caatataatg 


tgaaattaga 


gtatgcagaa 


840 


atatatgcat 


ttggaggtcc 


aactatagac 


cttattccta 


aaagtgcaag 


gaaatatttt 


900 


gaggaaaagg 


cattggatta 


ttatagatct 


atagctaaaa 


gacttaatag 


tataactact 


960 


gcaaatcctt 


caagctttaa 


taaatatata 


ggggaatata 


aacagaaact 


tattagaaag 


1020 


tatagattcg 


tagtagaatc 


ttcaggtgaa 


gttacagtaa 


atcgtaataa 


gtttgttgag 


1080. 


ttatataatg 


aacttacaca 


aatatttaca 


gaatttaact 


acgctaaaat 


atataatgta 


1140 


caaaatagga 


aaatatatct 


ttcaaatgta 


tatactccgg 


ttacggcgaa 


tatattagac 


1200 


gataatgttt 


atgatataca 


aaatggattt 


aatataccta 


aaagtaattt 


aaatgtacta 


1260 


tttatgggtc 


aaaatttatc 


tcgaaatcca 


gcattaagaa 


aagtcaatcc 


tgaaaatatg 


1320 


ctttatttat 


ttacaaaatt 


ttgtcataaa 


gcaatagatg 


gtagatcatt 


atataataaa 


1380 


acattagatt 


gtagagagct 


tttagttaaa 


aatactgact 


taccctttat 


aggtgatatt 


1440 


agtgatgtta 


aaactgatat 


atttttaaga 


aaagatatta 


atgaagaaac 


tgaagttata 


1500 


tactatccgg 


acaatgtttc 


agtagatcaa 


gttattctca 


gtaagaatac 


ctcagaacat 


1560 


ggacaactag 


atttattata 


ccctagtatt 


gacagtgaga 


gtgaaatatt 


accaggggag 


1620 


aatcaagtct 


tttatgataa 


tagaactcaa 


aatgttgatt 


atttgaattc 


ttattattac 


1680 


ctagaatctc 


aaaaactaag 


tgataatgtt 


gaagatttta 


cttttacgag 


atcaattgag 


1740 


gaggctttgg 


ataatagtgc 


aaaagtatat 


acttactttc 


ctacactagc 


taataaagta 


1800 


aatgcgggtg 


ttcaaggtgg 


tttattttta 


atgtgggcaa 


atgatgtagt 


tgaagatttt 


1860 


actacaaata 


ttctaagaaa 


agatacatta 


gataaaatat 


cagatgtatc 


agctattatt 


1920 


ccctatatag 


gacccgcatt 


aaatataagt 


aattctgtaa 


gaagaggaaa 


ttttactgaa 


1980 


gcatttgcag 


ttactggtgt 


aactatttta 


ttagaagcat 


ttcctgaatt 


tacaatacct 


2040 


gcacttggtg 


catttgtgat 


ttatagtaag 


gttcaagaaa 


gaaacgagat 


tattaaaact 


2100 


atagataatt 


gtttagaaca 


aaggattaag 


agatggaaag 


attcatatga 


atggatgatg 


2160 


ggaacgtggt 


tatccaggat 


tattactcaa 


tttaataata 


taagttatca 


aatgtatgat 


2220 


tctttaaatt 


atcaggcagg 


tgcaatcaaa 


gctaaaatag 


atttagaata 


taaaaaatat 


2280 


tcaggaagtg 


ataaagaaaa 


tataaaaagt 


caagttgaaa 


atttaaaaaa 


tagtttagat 


2340 


gtaaaaattt 


cggaagcaat 


gaataatata 


aataaattta 


tacgagaatg 


ttccgtaaca 


2400 


tatttattta 


aaaatatgtt 


acctaaagta 


attgatgaat 


taaatgagtt 


tgatcgaaat 


2460 


actaaagcaa 


aattaattaa 


tcttatagat 


agtcataata 


ttattctagt 


tggtgaagta 


2520 
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gataaattaa aagcaaaagt aaataatagc tttcaaaata caataccctt taatattttt 2580 
tcatatacta ataattcttt attaaaagat ataattaatg aatatttcaa t 2631 

<210> 130 

<211> 877 

<212> PRT 

<213> Clostridium botulinum 

<400> 130 

lie Ser Glu Phe Gly Ser Ser Arg Val Asp His Met Pro lie Thr lie 
1 5 10 15 

Asn Asn Phe Asn Tyr Ser Asp Pro Val Asp Asn Lys Asn He Leu Tyr 
20 25 30 

Leu Asp Thr His Leu Asn Thr Leu Ala Asn Glu Pro Glu Lys Ala Phe 
35 40 45 

Arg He Thr Gly Asn He Trp Val He Pro Asp Arg Phe Ser Arg Asn 
50 55 60 

Ser Asn Pro Asn Leu Asn Lys Pro Pro Arg Val Thr Ser Pro Lys Ser 
65 70 75 80 

Gly Tyr Tyr Asp Pro Asn Tyr Leu Ser Thr Asp Ser Asp Lys Asp Thr 
85 90 95 

Phe Leu Lys Glu He He Lys Leu Phe Lys Arg He Asn Ser Arg Glu 
100 105 110 

He Gly Glu Glu Leu He Tyr Arg Leu Ser Thr Asp He Pro Phe Pro 
115 120 125 

Gly Asn Asn Asn Thr Pro He Asn Thr Phe Asp Phe Asp Val Asp Phe 
130 135 140 

Asn Ser Val Asp Val Lys Thr Arg Gin Gly Asn Asn Trp Val Lys Thr 
145 150 155 160 

Gly Ser He Asn Pro Ser Val He He Thr Gly Pro Arg Glu Asn He 
165 170 175 

He Asp Pro Glu Thr Ser Thr Phe Lys Leu Thr Asn Asn Thr Phe Ala 
180 185 190 

Ala Gin Glu Gly Phe Gly Ala Leu Ser He He Ser He Ser Pro Arg 
195 200 205 



Phe Met Leu Thr Tyr Ser Asn Ala Thr Asn Asp Val Gly Glu Gly Arg 
210 215 220 
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Phe Ser Lys Ser Glu Phe Cys Met Asp Pro lie Leu He Leu Met His 

225 230 235 240 

Glu Leu Asn His Ala Met His Asn Leu Tyr Gly He Ala He Pro Asn 

245 250 255 



Asp Gin Thr He Ser Ser Val Thr Ser Asn He Phe Tyr Ser Gin Tyr 
260 265 270 



Asn Val Lys Leu Glu Tyr Ala Glu He Tyr Ala Phe Gly Gly Pro Thr 
275 280 285 



He Asp Leu He Pro Lys Ser Ala Arg Lys Tyr Phe Glu Glu Lys Ala 
290 295 300 



Leu Asp Tyr Tyr Arg Ser lie Ala Lys Arg Leu Asn Ser He Thr Thr 
305 310 * 315 320 



Ala Asn Pro Ser Ser Phe Asn Lys Tyr He Gly Glu Tyr Lys Gin Lys 
325 330 335 

Leu He Arg Lys Tyr Arg Phe Val Val Glu Ser Ser Gly Glu Val Thr 
340 345 350 

Val Asn Arg Asn Lys Phe Val Glu Leu Tyr Asn Glu Leu Thr Gin He 
355 360 365 

Phe Thr Glu Phe Asn Tyr Ala Lys He Tyr Asn Val Gin Asn Arg Lys 
370 375 380 

He Tyr Leu Ser Asn Val Tyr Thr Pro Val Thr Ala Asn He Leu Asp 
385 390 395 400 



Asp Asn Val Tyr Asp He Gin Asn Gly Phe Asn He Pro Lys Ser Asn 
405 410 ~ 415 



Leu Asn Val Leu Phe Met Gly Gin Asn Leu Ser Arg Asn Pro Ala Leu 
420 425 430 



Arg Lys Val Asn Pro Glu Asn Met Leu Tyr Leu Phe Thr Lys Phe Cys 
435 440 445 



His Lys Ala lie Asp Gly Arg Ser Leu Tyr Asn Lys Thr Leu Asp Cys 
450 455 460 



Arg Glu Leu Leu Val Lys Asn Thr Asp Leu Pro Phe lie Gly Asp He 
465 470 475 ** 480 

Ser Asp Val Lys Thr Asp He Phe Leu Arg Lys Asp He Asn Glu Glu 
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485 490 495 



Thr Glu Val lie Tyr Tyx Pro Asp Asn Val Ser Val Asp Gin Val lie 
500 505 510 

Leu Ser Lys Asn Thr Ser Glu His Gly Gin Leu Asp Leu Leu Tyr Pro 
515 520 525 

Ser lie Asp Ser Glu Ser Glu lie Leu Pro Gly Glu Asn Gin Val Phe 
530 535 540 



Tyr Asp Asn Arg Thr Gin Asn Val Asp Tyr Leu Asn Ser Tyr Tyr Tyr 
545 550 * 555 560 

Leu Glu Ser Gin Lys Leu Ser Asp Asn Val Glu Asp Phe Thr Phe Thr 
565 570 575 

Arg Ser lie Glu Glu Ala Leu Asp Asn Ser Ala Lys Val Tyr Thr Tyr 
580 585 590 

Phe Pro Thr Leu Ala Asn Lys Val Asn Ala Gly Val Gin Gly Gly Leu 
595 600 605 

Phe Leu Met Trp Ala Asn Asp Val Val Glu Asp Phe Thr Thr Asn lie 
610 615 620 



Leu Arg Lys Asp Thr Leu Asp Lys lie Ser Asp Val Ser Ala lie lie 
625 630 635 640 

Pro Tyr lie Gly Pro Ala Leu Asn lie Ser Asn Ser Val Arg Arg Gly 
645 650 655 

Asn Phe Thr Glu Ala Phe Ala Val Thr Gly Val Thr lie Leu Leu Glu 
660 665 670 

Ala Phe Pro Glu Phe Thr lie Pro Ala Leu Gly Ala Phe Val lie Tyr 
675 680 685 

Ser Lys Val Gin Glu Arg Asn Glu lie lie Lys Thr lie Asp Asn Cys 
690 695 700 

Leu Glu Gin Arg lie Lys Arg Trp Lys Asp Ser Tyr Glu Trp Met Met 
705 710 715 720 

Gly . Thr Trp Leu Ser Arg lie lie Thr Gin Phe Asn Asn lie Ser Tyr 
725 730 735 



Gin Met Tyr Asp Ser Leu Asn Tyr Gin Ala Gly Ala lie Lys Ala Lys 
740 745 750 



WO 2004/024909 PCT/GB2 003/003824 

-348- 

Ile Asp Leu Glu Tyr Lys Lys Tyr Ser Gly Ser Asp Lys Glu Asn lie 
755 760 765 

Lys Ser Gin Val Glu Asn Leu Lys Asn Ser Leu Asp Val Lys lie Ser 
770 775 780 

Glu Ala Met Asn Asn lie Asn Lys Phe lie Arg Glu Cys Ser Val Thr 
785 790 795 800 

Tyr Leu Phe Lys Asn Met Leu Pro Lys Val lie Asp Glu Leu Asn Glu 
805 810 815 

Phe Asp Arg Asn Thr Lys Ala Lys Leu lie Asn Leu lie Asp Ser His 
820 825 830 

Asn lie lie Leu Val Gly Glu Val Asp Lys Leu Lys. Ala Lvs Val Asn 
835 840 845 

Asn Ser Phe Gin Asn Thr lie Pro Phe Asn lie Phe Ser Tyr Thr Asn 
850 855 860 

Asn Ser Leu Leu Lys Asp lie lie Asn Glu Tyr Phe Asn 
865 870 875 



<210> 131 
<211> 2708 
<212> DNA 

<213> Clostridium botulinum 










<400> 131 
atcacaagtt 


tgtacaaaaa 


agcaggcttc 


ggatccctcg 


accatatgcc 


aataacaatt 


60 


aacaacttta 


attattcaga 


tcctgttgat 


aataaaaata 


ttttatattt 


agatactcat 


120 


ttaaatacac 


tagctaatga 


gcctgaaaaa 


gcctttcgca 


ttacaggaaa 


tatatgggta 


180 


atacctgata 


gattttcaag 


aaattctaat 


ccaaatttaa 


ataaacctcc 


tcgagttaca 


240 


agccctaaaa 


gtggttatta 


tgatcctaat 


tatttgagta 


ctgattctga 


caaagataca 


300 


tttttaaaag 


aaattataaa 


gttatttaaa 


agaattaatt 


ctagagaaat 


aggagaagaa 


360 


ttaatatata 


gactttcgac 


agatataccc 


tttcctggga 


ataacaatac 


tccaattaat 


420 


acctttgatt 


ttgatgtaga 


ttttaacagt 


gttgatgtta 


aaactagaca 


aggtaacaac 


480 


tgggttaaaa 


ctggtagcat 


aaatcctagt 


gttataataa 


ctggacctag 


agaaaacatt 


540 


atagatccag 


aaacttctac 


gtttaaatta 


actaacaata 


cctttgcggc 


acaagaagga 


600 


tttggtgctt 


tatcaataat 


ttcaatatca 


cctagattta 


tgctaacata 


tagtaatgca 


660 


actaatgatg 


taggagaggg 


tagattttct 


aagtctgaat 


tttgcatgga 


tccaatacta 


720 


attttaatgc 


atgaacttaa 


tcatgcaatg 


cataatttat 


atggaatagc 


tataccaaat 


780 


gatcaaacaa 


tttcatctgt 


aactagtaat 


attttttatt 


ctcaatataa 


tgtgaaatta 


840 
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gagtatgcag 


aaatatatgc 


atttggaggt 


ccaactatag 


accttattcc 


taaaagtgca 


900 


aggaaatatt 


ttgaggaaaa 


ggcattggat 


tattatagat 


ctatagctaa 


aagacttaat 


960 


agtataacta 


ctgcaaatcc 


ttcaagcttt 


aataaatata 


taggggaata 


taaacagaaa 


1020 


cttattagaa 


agtatagatt 


cgtagtagaa 


tcttcaggtg 


aagttacagt 


aaatcgtaat 


1080 


aagtttgttg agttatataa tgaacttaca 


caaatattta 


cagaatttaa 


ctacgctaaa 


1140 


atatataatg 


tacaaaatag gaaaatatat 


ctttcaaatg 


tatatactcc 


ggttacggcg 


1200 


aatatattag 


acgataatgt 


ttatgatata 


caaaatggat 


ttaatatacc 


taaaagtaat 


1260 


ttaaatgtac 


tatttatggg 


tcaaaattta 


tctcgaaatc 


cagcattaag 


aaaagtcaat 


1320 


cctgaaaata 


tgctttattt 


atttacaaaa 


ttttgtcata 


aagcaataga 


tggtagatca 


1380 


ttatataata 


aaacattaga 


ttgtagagag 


cttttagtta 


aaaatactga 


cttacccttt 


1440 


ataggtgata 


ttagtgatgt 


taaaactgat 


atatttttaa 


gaaaagatafc 


taatgaagaa 


1500 


actgaagtta 


tatactatcc 


ggacaatgtt 


tcagtagatc 


aagttattct 


cagtaagaat 


1560 


acctcagaac 


atggacaact 


agatttatta 


taccctagta 


ttgacagtga 


gagtgaaata 


1620 


ttaccagggg 


agaatcaagt 


cttttatgat 


aatagaactc 


aaaatgttga 


ttatttgaat 


1680 


tcttattatfc 


acctagaatc 


tcaaaaacta 


agtgataatg 


ttgaagattt 


tacttttacg 


1740 


agatcaattg 


aggaggcttt 


ggataatagt 


gcaaaagtat 


atacttactt 


tcctacacta 


1800 


gctaataaag 


taaatgcggg 


tgttcaaggt 


ggtttatttt 


taatgtgggc 


aaatgatgta 


1860 


gttgaagatt 


ttactacaaa 


tattctaaga 


aaagatacat 


tagataaaat 


atcagatgta 


1920 


tcagctatta 


ttccctatat 


aggacccgca 


ttaaatataa 


gtaattctgt. 


aagaagagga 


1980 


aattttactg 


aagcatttgc 


agttactggt 


gtaactattt 


tattagaagc 


atttcctgaa 


2040 


tttacaatac 


ctgcacttgg 


tgcatttgtg 


atttatagta 


aggttcaaga 


aagaaacgag 


2100 


attattaaaa 


ctatagataa 


ttgtttagaa 


caaaggatta 


agagatggaa 


agattcatat 


2160 


gaatggatga 


tgggaacgtg 


gttatccagg 


attattactc 


aatttaataa 


tataagttat 


2220 


caaatgtatg attctttaaa ttatcaggca ggtgcaatca aagctaaaat agatttagaa 


2280 


tataaaaaat 


attcaggaag 


tgataaagaa 


aatataaaaa 


gtcaagttga 


aaatttaaaa 


2340 


aatagtttag 


atgtaaaaat 


ttcggaagca 


atgaataata 


taaataaatt 


tatacgagaa 


2400 


tgttccgtaa 


catatttatt 


taaaaatatg 


ttacctaaag 


taattgatga 


attaaatgag 


2460 


tttgatcgaa 


atactaaagc 


aaaattaatt 


aatcttatag 


atagtcataa 


tattattcta 


2520 


gttggtgaag 


tagataaatt 


aaaagcaaaa 


gtaaataata 


gctttcaaaa 


tacaataccc 


2580 


tttaatattt 


tttcatatac 


taataattct 


ttattaaaag 


atataattaa 


tgaatatttc 


2640 


aatctgcaga 


ctctagacga 


cccagctttc 


ttgtacaaag 


tggtgatatt 


tcagaattcg 


2700 


gatcctct 












2708 



<210> 132 
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<211> 902 
<212> PRT 

<213> Clostridium botulinum 
<400> 132 

lie Thr Ser Leu Tyr Lys Lys Ala Gly Phe Gly Ser Leu Asp His Met 
1 5 10 15 



Pro lie Thr He Asn Asn Phe Asn Tyr Ser Asp Pro Val Asp Asn Lys 
20 25 30 

Asn He Leu Tyr Leu Asp Thr His Leu Asn Thr Leu Ala Asn Glu Pro 
35 40 45 

Glu Lys Ala Phe Arg He Thr Gly Asn He Trp Val He Pro Asp Arcr 
50 55 60 

Phe Ser Arg Asn Ser Asn Pro Asn Leu Asn Lys Pro Pro Arg Val Thr 
65 70 75 " 80 

Ser Pro Lys Ser Gly Tyr Tyr Asp Pro Asn Tyr Leu Ser Thr Asp Ser 
85 90 95 

Asp Lys Asp Thr Phe Leu Lys Glu He He Lys Leu Phe Lys Arg He 
100 105 110 

Asn Ser Arg Glu He Gly Glu Glu Leu He Tyr Arg Leu Ser Thr Asp 
H5 120 125 

He Pro Phe Pro Gly Asn Asn Asn Thr Pro He Asn Thr Phe Asp Phe 
130 135 140 



Asp Val Asp Phe Asn Ser Val Asp Val Lys Thr Arg Gin Gly Asn Asn 
145 150 155 160 



Trp Val Lys Thr Gly Ser He Asn Pro Ser Val He He Thr Gly Pro 
165 170 175 



Arg Glu Asn He He Asp Pro Glu Thr Ser Thr Phe Lys Leu Thr Asn 
180 185 190 



Asn Thr Phe Ala Ala Gin Glu Gly Phe Gly Ala Leu Ser He He Ser 
195 200 205 

He Ser Pro Arg Phe Met Leu Thr Tyr Ser Asn Ala Thr Asn Asp Val 
210 215 220 



Gly Glu Gly Arg Phe Ser Lys Ser Glu Phe Cys Met Asp Pro He Leu 
2 25 230 235 240 
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Ile Leu Met His Glu Leu Asn His Ala Met His Asn Leu Tyr Gly He 
245 250 255 

Ala He Pro Asn Asp- Gin Thr He Ser Ser Val Thr Ser Asn He Phe 
260 265 270 

Tyr Ser Gin Tyr Asn Val Lys Leu Glu Tyr Ala Glu He Tyr Ala Phe 
275 280 285 

Gly Gly Pro Thr He Asp Leu He Pro Lys Ser Ala Arg Lys Tyr Phe 
290 295 300 

Glu Glu Lys Ala Leu Asp Tyr Tyr Arg Ser He Ala Lys Arg Leu Asn 
305 310 315 320 

Ser He Tnir Thr Ala Asn Pro Ser Ser Phe Asn Lys Tyr Tie Gly Glu 
325 330 335 

Tyr Lys Gin Lys Leu He Arg Lys Tyr Arg Phe Val Val Glu Ser Ser 
340 345 350 

Gly Glu Val Thr Val Asn Arg Asn Lys Phe Val Glu Leu Tyr Asn Glu 
355 360 365 

Leu Thr Gin He Phe Thr Glu Phe Asn Tyr Ala Lys He Tyr Asn Val 
370 375 380 

Gin Asn Arg Lys He Tyr Leu Ser Asn Val Tyr Thr Pro Val Thr Ala 
385 390 395 400 

Asn He Leu Asp Asp Asn Val Tyr Asp He Gin Asn Gly Phe Asn He 
405 410 415 

Pro Lys Ser Asn Leu Asn Val Leu Phe Met Gly Gin Asn Leu Ser Arg 
420 425 430 

Asn Pro Ala Leu Arg Lys Val Asn Pro Glu Asn Met Leu Tyr Leu Phe 
435 44 0 445 

Thr Lys Phe Cys His Lys Ala He Asp Gly Arg Ser Leu Tyr Asn Lys 
450 455 460 

Thr Leu Asp Cys Arg Glu Leu Leu Val Lys Asn Thr Asp Leu Pro Phe 
465 470 475 480 

He Gly Asp He Ser Asp Val Lys Thr Asp lie Phe Leu Arg Lys Asp 
485 490 495 



He Asn Glu Glu Thr Glu Val He Tyr Tyr Pro Asp Asn Val Ser Val 
500 505 510 
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Asp Gin Val lie Leu Ser Lys Asn Thr Ser Glu His Gly Gin Leu Asp 
515 520 525 



Leu Leu Tyr Pro Ser lie Asp Ser Glu Ser Glu lie Leu Pro Gly Glu 
530 535 540 



Asn Gin Val Phe Tyr Asp Asn Arg Thr Gin Asn Val Asp Tyr Leu Asn 
545 550 555 560 

Ser Tyr Tyr Tyr Leu Glu Ser Gin Lys Leu Ser Asp Asn Val Glu Asp 
565 570 575 

Phe Thr Phe Thr Arg Ser lie Glu Glu Ala Leu Asp Asn Ser Ala Lys 
580 585 590 

Val Tyr Thr Tyr Phe Pro Thr Leu Ala Asn Lys Val Asn Ala Gly Val 
595 600 605 

Gin Gly Gly Leu Phe Leu Met Trp Ala Asn Asp Val Val Glu Asp Phe 
610 615 620 

Thr Thr Asn lie Leu Arg Lys Asp Thr Leu Asp Lys lie Ser Asp Val 
625 630 635 640 

Ser Ala lie lie Pro Tyr He Gly Pro Ala Leu Asn He Ser Asn Ser 
645 650 655 

Val Arg Arg Gly Asn Phe Thr Glu Ala Phe Ala Val Thr Gly Val Thr 
660 665 670 

He Leu Leu Glu Ala Phe Pro Glu Phe Thr He Pro Ala Leu Gly Ala 
675 680 685 

Phe Val He Tyr Ser Lys Val Gin Glu Arg Asn Glu He He Lys Thr 
690 695 700 



He Asp Asn Cys Leu Glu Gin Arg lie Lys Arg Trp Lys Asp Ser Tyr 
705 710 715 720 



Glu Trp Met Met Gly Thr Trp Leu Ser Arg He He Thr Gin Phe Asn 
725 730 735 



Asn He Ser Tyr Gin Met Tyr Asp Ser Leu Asn Tyr Gin Ala Gly Ala 
740 745 750 

He Lys Ala Lys He Asp Leu Glu Tyr Lys Lys Tyr Ser Gly Ser Asp 
755 760 " 765 



Lys Glu Asn He Lys Ser Gin Val Glu Asn Leu Lys Asn Ser Leu Asp 
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Val Lys He Ser Glu Ala Met Asn Asn He Asn Lys Phe He Arg Glu 
785 790 795 800 



Cys Ser Val Thr Tyr Leu Phe Lys Asn Met Leu Pro Lys Val He Asp 
805 810 815 



Glu Leu Asn Glu Phe Asp Arg Asn Thr Lys Ala Lys Leu He Asn Leu 
820 825 830 



He Asp Ser His Asn He He Leu Val Gly Glu Val Asp Lys Leu Lys 
835 840 845 



Ala Lys Val Asn Asn Ser Phe Gin Asn Thr He Pro Phe Asn He Phe 
850 855 860 



Ser Tyr Thr Asn Asn Ser Leu Leu Lys Asp He He Asn Glu Tyr Phe 
865 870 875 880 



Asn Leu Gin Thr Leu Asp Asp Pro Ala Phe Leu Tyr Lys Val Val He 
885 890 895 



Phe Gin Asn Ser Asp Pro 
900 



<210> 133 

<211> 2831 

<212> DNA 

<213> Clostridium botulinum 

<400> 133 



caaataatga 


ttttattttg 


actgatagtg 


acctgttcgt 


tgcaacaaat 


tgatgagcaa 


60 


tgctttttta 


taatgccaac 


tttgtacaaa 


aaagcaggct 


tcggatccct 


cgaccatatg 


120 


ccaataacaa 


ttaacaactt 


taattattca 


gatcctgttg 


ataataaaaa 


tattttatat 


180 


ttagatactc 


atttaaatac 


actagctaat 


gagcctgaaa 


aagcctttcg 


cattacagga 


240 


aatatatggg 


taatacctga 


tagattttca 


agaaattcta 


atccaaattt 


aaataaacct 


300 


cctcgagtta 


caagccctaa 


aagtggttat 


tatgatccta 


attatttgag 


tactgattct 


360 


gacaaagata 


catttttaaa 


agaaattata 


aagttattta 


aaagaattaa 


ttctagagaa 


420 


ataggagaag 


aattaatata 


tagactttcg 


acagatatac 


cctttcctgg 


gaataacaat 


480 


actccaatta 


atacctttga 


ttttgatgta 


gattttaaca 


gtgttgatgt 


taaaactaga 


540 


caaggtaaca 


actgggttaa 


aactggtagc 


ataaatccta 


gtgttataat 


aactggacct 


600 


agagaaaaca 


ttatagatcc 


agaaacttct 


acgtttaaat 


taactaacaa 


tacctttgcg 


660 


gcacaagaag 


gatttggtgc 


tttatcaata 


atttcaatat 


cacctagatt 


tatgctaaca 


720 


tatagtaatg 


caactaatga 


tgtaggagag 


ggtagatttt 


ctaagtctga attttgcatg 


780 



WO 2004/024909 PCT/GB2003/003824 

- 354 - 



gatccaatac 


taattttaat 


gcatgaactt 


aatcatgcaa 


tgcataattt 


atatggaata 


840 


gctataccaa 


atgatcaaac 


aatttcatct 


gtaactagta 


atatttttta 


ttctcaatat 


900 


aatgtgaaat 


tagagtatgc 


agaaatatat 


gcatttggag 


gtccaactat 


agaccttatt 


960 


cctaaaagtg 


caaggaaata 


ttttgaggaa 


aaggcattgg 


attattatag 


atctatagct 


1020 


aaaagactta 


atagtataac 


tactgcaaat 


ccttcaagct 


ttaataaata 


tataggggaa 


1080 


tataaacaga 


aacttattag 


aaagtataga 


ttcgtagtag 


aatcttcagg 


tgaagttaca 


1140 


gtaaatcgta 


ataagtttgt 


tgagttatat 


aatgaactta 


cacaaatatt 


tacagaattt 


1200 


aactacgcta 


aaatatataa 


tgtacaaaat 


aggaaaatat 


atctttcaaa 


tgtatatact 


1260 


ccggttacgg 


cgaatatatt 


agacgataat 


gtttatgata 


tacaaaatgg 


atttaatata 


1320 


cctaaaagta 


atttaaatgt 


actatttatg 


ggtcaaaatt 


tatctcgaaa 


tccagcatta 


1380 


agaaaagtca 


atnctgaaaa 


tatgctttat 


ttatttacaa 


aattttgtca 


taaagca^ta, 


1440 


gatggtagat 


cattatataa 


taaaacatta 


gattgtagag 


agcttttagt 


taaaaatact 


1500 


gacttaccct 


ttataggtga 


tattagtgat 


gttaaaactg 


atatattttt 


aagaaaagat 


1560 


attaatgaag 


aaactgaagt 


tatatactat 


ccggacaatg 


tttcagtaga 


tcaagttatt 


1620 


ctcagtaaga 


atacctcaga 


acatggacaa 


ctagatttat 


tataccctag 


tattgacagt 


1680 


gagagtgaaa 


tattaccagg 


ggagaatcaa 


gtcttttatg 


ataatagaac 


tcaaaatgtt 


1740 


gattatttga 


attcttatta 


ttacctagaa 


tctcaaaaac 


taagtgataa 


tgttgaagat 


1800 


tttactttta 


cgagatcaat 


tgaggaggct 


ttggataata 


gtgcaaaagt 


atatacttac 


1860 


tttcctacac 


tagctaataa 


agtaaatgcg 


ggtgttcaag 


gtggtttatt 


tttaatgtgg 


1920 


gcaaatgatg 


tagttgaaga 


ttttactaca 


aatattctaa 


gaaaagatac 


attagataaa 


1980 


atatcagatg 


tatcagctat 


tattccctat 


ataggacccg 


cattaaatat 


aagtaattct 


2040 


gtaagaagag 


gaaattttac 


tgaagcattt 


gcagttactg 


gtgtaactat 


tttattagaa 


2100 


gcatttcctg 


aatttacaat 


acctgcactt 


ggtgcatttg 


tgatttatag 


taaggttcaa 


2160 


gaaagaaacg 


agattattaa 


aactatagat 


aattgtttag 


aacaaaggat 


taagagatgg 


2220 


aaagattcat 


atgaatggat 


gatgggaacg 


tggttatcca 


ggattattac 


tcaatttaat 


2280 


aatataagtt 


atcaaatgta 


tgattcttta 


aattatcagg 


caggtgcaat 


caaagctaaa 


2340 


atagatttag 


aatataaaaa 


atattcagga 


agtgataaag 


aaaatataaa 


aagtcaagtt 


2400 


gaaaatttaa 


aaaatagttt 


agatgtaaaa 


atttcggaag 


caatgaataa 


tataaataaa 


2460 


tttatacgag 


aatgttccgt 


aacatattta 


tttaaaaata 


tgttacctaa 


agtaattgat 


2520 


gaattaaatg 


agtttgatcg 


aaatactaaa 


gcaaaattaa 


ttaatcttat 


agatagtcat 


2580 


aatattattc. 


tagttggtga 


agtagataaa 


ttaaaagcaa 


aagtaaataa 


tagctttcaa 


2640 


aatacaatac 


cctttaatat 


tttttcatat 


actaataatt 


ctttattaaa 


agatataatt 


2700 


aatgaatatt 


tcaatctgca 


gactctagac 


gacccagctt 


tcttgtacaa 


agttggcatt 


2760 
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ataagaaagc 


attgcttatc 


aatttgttgc 


aacgaacagg 


tcactatcag 


tcaaaataaa 


2820 


atcattattt 


g 










2831 


<210> 134 . 
<211> 3647 
<212> DNA 

<213> Clostridium botulinum 










<400> 134 
gttaacgcta 


gcatggatct 


cgggccccaa 


ataatgattt 


tattttgact 


gatagtgacc 


60 


tgttcgttgc 


aacaaattga 


tgagcaatgc 


ttttttataa 


tgccaacttt 


gtacaaaaaa 


120 


gcaggcttcg 


gatccctcga 


ccatatgcca 


ataacaatta 


acaactttaa 


ttattcagat 


180 


cctgttgata 


ataaaaatat 


tttatattta 


gatactcatt 


taaatacact 


agctaatgag 


240 


cctgaaaaag 


cctttcgcat 


tacaggaaat 


atatgggtaa 


tacctgatag 


attttcaaga 


300 


aattctaatc 


caaatttaaa 


taaacctcct 


cgagttacaa 


gccctaaaag 


tggttattat 


360 


gatcctaatt 


atttgagtac 


tgattctgac 


aaagatacat 


ttttaaaaga 


aattataaag. 


420 


ttatttaaaa 


gaattaattc 


tagagaaata 


ggagaagaat 


taatatatag 


actttcgaca 


480 


gatataccct 


ttcctgggaa 


taacaatact 


ccaattaata 


cctttgattt 


tgatgtagat 


540 


tttaacagtg 


ttgatgttaa 


aactagacaa 


ggtaacaact 


gggttaaaac 


tggtagcata 


600 


aatcctagtg 


ttataataac 


tggacctaga 


gaaaacatta 


tagatccaga 


aacttctacg 


660 


tttaaattaa 


ctaacaatac 


ctttgcggca 


caagaaggat 


ttggtgcttt 


atcaataatt 


720 


tcaatatcac 


ctagatttat 


gctaacatat 


agtaatgcaa 


ctaatgatgt 


aggagagggt 


780 


agattttcta 


agtctgaatt 


ttgcatggat 


ccaatactaa 


ttttaatgca 


tgaacttaat 


840 


catgcaatgc 


ataatttata 


tggaatagct 


ataccaaatg 


atcaaacaat 


ttcatctgta 


900 


actagtaata 


ttttttattc 


tcaatataat 


gtgaaattag 


agtatgcaga 


aatatatgca 


960 


tttggaggtc 


caactataga 


ccttattcct 


aaaagtgcaa 


ggaaatattt 


tgaggaaaag 


1020 


gcattggatt 


attatagatc 


tatagctaaa 


agacttaata 


gtataactac 


tgcaaatcct 


1080 


tcaagcttta 


ataaatatat 


aggggaatat 


aaacagaaac 


ttattagaaa 


gtatagattc 


1140 


gtagtagaat 


cttcaggtga 


agttacagta 


aatcgtaata 


agtttgttga 


gttatataat 


1200 


gaacttacac 


aaatatttac 


agaatttaac 


tacgctaaaa 


tatataatgt 


acaaaatagg 


1260 


aaaatatatc 


tttcaaatgt 


atatactccg 


gttacggcga 


atatattaga 


cgataatgtt 


1320 


tatgatatac 


aaaatggatt 


taatatacct 


aaaagtaatt 


taaatgtact 


atttatgggt 


1380 


caaaatttat 


ctcgaaatcc 


agcattaaga 


aaagtcaatc 


ctgaaaatat 


gctttattta 


1440 


tttacaaaat 


tttgtcataa 


agcaatagat 


ggtagatcat 


tatataataa 


aacattagat 


1500 


tgtctgcaga 


ctctagacga 


cccagctttc 


ttgtacaaag 


ttggcattat 


aagaaagcat 


1560 


tgcttatcaa 


tttgttgcaa 


cgaacaggtc 


actatcagtc 


aaaataaaat 


cattatttgc 


1620 


catccagctg 


cagctctggc 


ccgtgtctca 


aaatctctga 


tgttacattg 


cacaagataa 


1680 
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aaatatatca tcatgaacaa taaaactgtc tgcttacata aacagtaata caaggggtgt 1740 

tatgagccat attcaacggg aaacgtcgag gccgcgatta aattccaaca tggatgctga 1800 

tttatatggg tataaatggg ctcgcgataa tgtcgggcaa tcaggtgcga caatctatcg 1860 

cttgtatggg aagcccgatg cgccagagtt gtttctgaaa catggcaaag gtagcgttgc 1920 

caatgatgtt acagatgaga tggtcagact aaactggctg acggaattta tgcctcttcc 1980 

gaccatcaag cattttatcc gtactcctga tgatgcatgg ttactcacca ctgcgatccc 2040 

cggaaaaaca gcattccagg tattagaaga atatcctgat tcaggtgaaa atattgttga 2100 

tgcgctggca gtgttcctgc gccggttgca ttcgattcct gtttgtaatt gtccttttaa 2160 

cagcgatcgc gtatttcgtc tcgctcaggc gcaatcacga atgaataacg gtttggttga 2220 

tgcgagtgat tttgatgacg agcgtaatgg ctggcctgtt gaacaagtct ggaaagaaat 2280 

gcataaactt ttgccattct caccggattc agtcgtcact catggtgatt tctcacttga 2340. 

taaccttatt tttgacgagg ggaaattaat aggttgtatt gatgttggac gagtcggaat 2400 

cgcagaccga taccaggatc ttgccatcct atggaactgc ctcggtgagt tttctccttc 2460 

attacagaaa cggctttttc aaaaatatgg tattgataat cctgatatga ataaattgca 2520 

gtttcatttg atgctcgatg agtttttcta atcagaattg gttaattggt tgtaacactg 2580 

gcagagcatt acgctgactt gacgggacgg cgcaagctca tgaccaaaat cccttaacgt 2640 

gagttttcgt tccactgagc gtcagacccc gtagaaaaga tcaaaggatc ttcttgagat 2700 

cctttttttc tgcgcgtaat ctgctgcttg caaacaaaaa aaccaccgct accagcggtg 2760 

gtttgtttgc cggatcaaga gctaccaact ctttttccga aggtaactgg cttcagcaga 2820 

gcgcagatac caaatactgt ccttctagtg tagccgtagt taggccacca cttcaagaac 2880 

tctgtagcac cgcctacata cctcgctctg ctaatcctgt taccagtggc tgctgccagt 2940 

ggcgataagt cgtgtcttac cgggttggac tcaagacgat agttaccgga taaggcgcag 3000 

cggtcgggct gaacgggggg ttcgtgcaca cagcccagct tggagcgaac gacctacacc 3060 

gaactgagat acctacagcg tgagctatga gaaagcgcca cgcttcccga agggagaaag 3120 

gcggacaggt atccggtaag cggcagggtc ggaacaggag agcgcacgag ggagcttcca 3180 

gggggaaacg cctggtatct ttatagtcct gtcgggtttc gccacctctg acttgagcgt 3240 

cgatttttgt gatgctcgtc aggggggcgg agcctatgga aaaacgccag caacgcggcc 33 00 

tttttacggt tcctggcctt ttgctggcct tttgctcaca tgttctttcc tgcgttatcc 3360 

cctgattctg tggataaccg tattaccgct agccaggaag agtttgtaga aacgcaaaaa 3420 

ggccatccgt caggatggcc ttctgcttag tttgatgcct ggcagtttat ggcgggcgtc 3480 

ctgcccgcca ccctccgggc cgttgcttca caacgttcaa atccgctccc ggcggatttg 3540 

tcctactcag gagagcgttc accgacaaac aacagataaa acgaaaggcc cagtcttccg 3600 

actgagcctt tcgttttatt tgatgcctgg cagttcccta ctctcgc 3647 
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<210> 135 
<211> 5076 
<212> DNA 

<213> Clostridium botulinum 
<400> 135 



gttaacgcta 


gcatggatct 


cgggccccaa 


ataatgattt 


tattttgact gatagtgacc 


60 


tgttcgttgc 


aacaaattga 


tgagcaatgc 


ttttttataa 


tgccaacttt 


gtacaaaaaa 


120 


gcaggcttcg 


gatccctcga 


ccatatgcca 


ataacaatta 


acaactttaa ttattcagat 


180 


cctgttgata 


ataaaaatat 


tttatattta 


gatactcatt 


taaatacact 


agctaatgag 


240 


cctgaaaaag 


cctttcgcat 


tacaggaaat 


atatgggtaa 


tacctgatag 


attttcaaga 


3 00 


aattctaatc 


caaatttaaa 


taaacctcct 


cgagttacaa 


gccctaaaag 


tggttattat 


360 


gatcctaatt 


atttgagtac 


tgattctgac 


aaagatacat 


ttttaaaaga 


aattataaag 


420 


ttatttaaaa' 


gaattaattc 


tagagaaata 


ggagaagaat 


taatatatag 


actttcgac*? 


480 


gatataccct 


ttcctgggaa 


taacaatact 


ccaattaata 


cctttgattt 


tgatgtagat 


540 


tttaacagtg 


ttgatgttaa 


aactagacaa 


ggtaacaact 


gggttaaaac 


tggtagcata 


600 


aatcctagtg 


ttataataac 


tggacctaga 


gaaaacatta 


tagatccaga aacttctacg 


660 


tttaaattaa 


ctaacaatac 


ctttgcggca 


caagaaggat 


ttggtgcttt 


atcaataatt 


720 


tcaatatcac 


ctagatttat 


gctaacatat 


agtaatgcaa 


ctaatgatgt 


aggagagggt 


780 


agattttcta 


agtctgaatt 


ttgcatggat 


ccaatactaa 


ttttaatgca 


tgaacttaat 


840 


catgcaatgc 


ataatttata 


tggaatagct 


ataccaaatg 


atcaaacaat 


ttcatctgta 


900 


actagtaata 


ttttttattc 


tcaatataat 


gtgaaattag 


agtatgcaga 


aatatatgca 


960 


tttggaggtc 


caactataga 


ccttattcct 


aaaagtgcaa 


ggaaatattt 


tgaggaaaag 


1020 


gcattggatt 


attatagatc 


tatagctaaa 


agacttaata 


gtataactac 


tgcaaatcct 


1080 


tcaagcttta 


ataaatatat 


aggggaatat 


aaacagaaac 


ttattagaaa 


gtatagattc 


1140 


gtagtagaat 


cttcaggtga 


agttacagta 


aatcgtaata 


agtttgttga 


gttatataat 


1200 


gaacttacac 


aaatatttac 


agaatttaac 


tacgctaaaa 


tatataatgt 


acaaaatagg 


1260 


aaaatatatc 


tttcaaatgt 


atatactccg 


gttacggcga 


atatattaga 


cgataatgtt 


1320 


tatgatatac 


aaaatggatt 


taatatacct 


aaaagtaatt 


taaatgtact 


atttatgggt 


1380 


caaaatttat 


ctcgaaatcc 


agcattaaga 


aaagtcaatc 


ctgaaaatat 


gctttattta 


1440 


tttacaaaat 


tttgtcataa 


agcaatagat 


ggtagatcat 


tatataataa 


aacattagat 


1500 


tgtagagagc 


ttttagttaa 


aaatactgac 


ttacccttta 


taggtgatat 


tagtgatgtt 


1560 


aaaactgata 


tatttttaag 


aaaagatatt 


aatgaagaaa 


ctgaagttat 


atactatccg 


1620 


gacaatgttt 


cagtagatca 


agttattctc 


agtaagaata 


cctcagaaca 


tggacaacta 


1680 


gatttattat 


accctagtat 


tgacagtgag 


agtgaaatat 


taccagggga gaatcaagtc 


1740 


ttttatgata 


atagaactca 


aaatgttgat 


tatttgaatt 


cttattatta 


cctagaatct 


1800 
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caaaaactaa gtgataatgt tgaagatttt acttttacga gatcaattga ggaggctttg 1860 

gataatagtg caaaagtata tacttacttt cctacactag ctaataaagt aaatgcgggt 1920 

gttcaaggtg gtttattttt aatgtgggca aatgatgtag ttgaagattt tactacaaat 1980 

attctaagaa aagatacatt agataaaata tcagatgtat cagctattat tccctatata 2040 

ggacccgcat taaatataag taattctgta agaagaggaa attttactga agcatttgca 2100 

gttactggtg taactatttt attagaagca tttcctgaat ttacaatacc tgcacttggt 2160 

gcatttgtga tttatagtaa ggttcaagaa agaaacgaga ttattaaaac tatagataat 2220 

tgtttagaac aaaggattaa gagatggaaa gattcatatg aatggatgat gggaacgtgg 2280 

ttatccagga ttattactca atttaataat ataagttatc aaatgtatga ttctttaaat 2340 

tatcaggcag gtgcaatcaa agctaaaata gatttagaat ataaaaaata ttcaggaagt 2400 

gataaagaaa atataaaaag tcaagttgaa aatttaaaaa atagtttaga, tgt^aaaatt 2460 - 

tcggaagcaa tgaataatat aaataaattt atacgagaat gttccgtaac atatttattt 2520 

aaaaatatgt tacctaaagt aattgatgaa ttaaatgagt ttgatcgaaa tactaaagca 2580 

aaattaatta atcttataga tagtcataat attattctag ttggtgaagt agataaatta 2640 

aaagcaaaag taaataatag ctttcaaaat acaataccct ttaatatttt ttcatatact 2700 

aataattctt tattaaaaga tataattaat gaatatttca attaaattaa tgattcaaag 2760 

ggcgaattcc agcacactgg cggccgttac tagtggatcc gagctcggta ccaagcttgg 2820 

cactggccgt cgttttacaa cgtcgtgact gggaaaaccc tggcgttacc caacttaatc 2880 

gccttgcagc acatccccct ttcgcgagct ggcgtaatag cgaagaggcc cgctgcagac 2940 

tctagacgac ccagctttct tgtacaaagt tggcattata agaaagcatt gcttatcaat 3000 

ttgttgcaac gaacaggtca ctatcagtca aaataaaatc attatttgcc atccagctgc 3060 

agctctggcc cgtgtctcaa aatctctgat gttacattgc acaagataaa aatatatcat 3120 

catgaacaat aaaactgtct gcttacataa acagtaatac aaggggtgtt atgagccata 3180 

ttcaacggga aacgtcgagg ccgcgattaa attccaacat ggatgctgat ttatatgggt 3240 

ataaatgggc tcgcgataat gtcgggcaat caggtgcgac aatctatcgc ttgtatggga 3300 

agcccgatgc gccagagttg tttctgaaac atggcaaagg tagcgttgcc aatgatgtta 3360 

cagatgagat ggtcagacta aactggctga cggaatttat gcctcttccg accatcaagc 342 0 

attttatccg tactcctgat gatgcatggt tactcaccac tgcgatcccc ggaaaaacag 348 0 

cattccaggt attagaagaa tatcctgatt caggtgaaaa tattgttgat gcgctggcag 3540 

tgttcctgcg ccggttgcat tcgattcctg tttgtaattg tccttttaac agcgatcgcg 3 600 

tatttcgtct cgctcaggcg caatcacgaa tgaataacgg tttggttgat gcgagtgatt 3660 

ttgatgacga gcgtaatggc tggcctgttg aacaagtctg gaaagaaatg cataaacttt 3720 

tgccattctc accggattca gtcgtcactc a.tggtgattt ctcacttgat aaccttattt 3780 
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ttgacgaggg 


gaaattaata 


ggttgtattg 


atgttggacg 


agteggaate 


gcagaccgat 


3840 


accaggatct 


tgccatccta 


tggaactgee 


tcggtgagtt 


ttctccttca 


ttacagaaac 


3900 


ggctttttca 


aaaatatggt 


attgataatc 


ctgatatgaa taaattgcag 


tttcatttga 


3960 


tgctcgatga 


gtttttctaa 


tcagaattgg 


ttaattggtt 


gtaacactgg 


cagagcatta 


4020 


cgctgacttg 


acgggacggc 


gcaagctcat 


gaccaaaatc 


ecttaaegtg 


agttttcgtt 


4080 


ccactgagcg 


tcagaccccg 


tagaaaagat 


caaaggatct 


tcttgagatc 


ctttttttct 


4140 


gcgcgtaatc 


tgctgcttgc 


aaacaaaaaa 


accaccgcta 


ccagcggtgg 


tttgtttgcc 


4200 


ggatcaagag 


ctaccaactc 


tttttccgaa 


ggtaactggc 


ttcagcagag 


cgcagatacc 


4260 


aaatactgtc 


cttctagtgt 


ageegtagtt 


aggccaccac 


ttcaagaact 


ctgtagcacc 


4320 


gcctacatac 


ctcgctctgc 


taatcctgtt 


accagtggct 


getgecagtg 


gcgataagtc 


4380 


— gtgtctfcacc 


gggttggact 


caagacgata 


gttaceggat. 


aaggegcage 


ggtcgggctg 


4440 


aacggggggt 


tcgtgcacac 


agcccagctt 


ggagcgaacg 


acctacaccg 


aactgagata 


4500 


cctacagcgt 


gage tat gag 


aaagcgccac 


gcttcccgaa 


gggagaaagg 


eggacaggta 


4560 


tccggtaagc 


ggcagggtcg 


gaacaggaga 


gegcacgagg 


gagcttccag 


ggggaaaege 


4620 


ctggtatctt 


tatagtcctg 


tegggttteg 


ccacctctga 


ettgagegtc 


gatttttgtg 


4680 


atgctcgtca 


ggggggcgga 


gcctatggaa 


aaacgccagc 


aacgcggcct 


ttttacggtt 


4740 


cctggccttt 


tgctggcctt 


ttgetcacat 


gttctttcct 


gcgttatccc 


ctgattctgt 


4800 


ggataaccgt 


attacegcta 


gecaggaaga 


gtttgtagaa 


aegcaaaaag 


gccatccgtc 


4860 


aggatggcct 


tetgettagt 


ttgatgcctg 


gcagtttatg 


gcgggcgtcc 


tgcccgccac 


4920 


cctccgggcc 


gttgettcac 


aacgttcaaa 


tccgctcccg 


gcggatttgt 


cctactcagg 


4980 


agagcgttca 


ccgacaaaca 


acagataaaa 


cgaaaggccc 


agtcttccga 


ctgagccttt 


5040 


cgttttattt 


gatgectgge 


agttccctac 


tetege 






5076 


<210> 136 
<211> 4886 
<212> DNA 

<213> Clostridium botulinum 










<400> 136 
gttaacgcta 


gcatggatct 


cgggccccaa 


ataatgattt 


tattttgact 


gatagtgacc 


60 


tgttcgttgc 


aacaaattga 


tgagcaatgc 


ttttttataa 


tgccaacttt 


gtacaaaaaa 


120 


gcaggcttcg 


gatccctcga 


ccatatgcca 


ataacaatta 


acaactttaa 


ttattcagat 


180 


cctgttgata 


ataaaaatat 


tttatattta 


gatactcatt 


taaatacact 


agctaatgag 


240 


cctgaaaaag 


cctttcgcat 


tacaggaaat 


atatgggtaa 


tacctgatag attttcaaga 


300 


aattctaatc 


caaatttaaa 


taaacctcct 


cgagttacaa 


gecctaaaag 


tggttattat 


360 


gatcctaatt 


atttgagtac 


tgattctgac 


aaagatacat 


ttttaaaaga aattataaag 


420 


ttatttaaaa 


gaattaattc 


tagagaaata 


ggagaagaat 


taatatatag actttcgaca 


480 
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gatataccct 


ttcctgggaa 


taacaatact 


ccaattaata 


cctttgattt 


tgatgtagat 


540 


tttaacagtg 


ttgatgttaa 


aactagacaa 


ggtaacaact 


gggttaaaac 


tggtagcata 


600 


aatcctagtg 


ttataataac 


tggacctaga 


gaaaacatta 


tagatccaga 


aacttctacg 


660 


tttaaattaa 


ctaacaatac 


ctttgcggca 


caagaaggat 


ttggtgcttt 


atcaataatt 


720 


tcaatatcac 


ctagatttat 


gctaacatat 


agtaatgcaa 


ctaatgatgt 


aggagagggt 


780 


agattttcta 


agtctgaatt 


ttgcatggat 


ccaatactaa 


ttttaatgea 


tgaacttaat 


840 


catgcaatgc 


ataatttata 


tggaatagct 


ataccaaatg 


atcaaacaat 


ttcatctgta 


900 


actagtaata 


ttttttattc 


tcaatataat 


gtgaaattag 


agtatgeaga 


aatatatgea 


960 


tttggaggtc caactataga 


ccttattcct 


aaaagtgcaa ggaaatattt 


tgaggaaaag 


1020 


gcattggatt 


attatagatcL 


. t at age t aaa 


. agact taata,. gtataactac 


_tgcaaatcct 


1080 


tcaagcttta 


ataaatatat 


aggggaatat 


aaacagaaac 


ttattagaaa 


gtatagatnc 


X14.0 


gtagtagaat 


cttcaggtga 


agttacagta 


aategtaata 


agtttgttga 


gttatataat 


1200 


gaacttacac 


aaatatttac 


agaatttaac 


tacgetaaaa 


tatataatgt 


acaaaatagg 


1260 


aaaatatatc 


tttcaaatgt 


atatactccg 


gttaeggega 


atatattaga 


cgataatgtt 


1320 


tatgatatac 


aaaatggatt 


taatatacct 


aaaagtaatt 


taaatgtact 


atttatgggt 


1380 


caaaatttat 


ctcgaaatcc 


agcattaaga 


aaagtcaatc 


ctgaaaatat 


gctttattta 


1440 


tttacaaaat 


tttgtcataa 


agcaatagat 


ggtagatcat 


tatataataa 


aacattagat 


1500 


tgtagagagc 


ttttagttaa 


aaatactgac 


ttacccttta 


taggtgatat 


tagtgatgtt 


1560 


aaaactgata 


tatttttaag 


aaaagatatt 


aatgaagaaa 


ctgaagttat 


atactatccg 


1620 


gacaatgttt 


cagtagatca 


agttattctc 


agtaagaata 


cctcagaaca 


tggacaacta 


1680 


gatttattat 


accctagtat 


tgacagtgag 


agtgaaatat 


taccagggga 


gaatcaagtc 


1740 


ttttatgata 


atagaactca 


aaatgttgat 


tatttgaatt 


cttattatta 


cctagaatct 


1800 


caaaaactaa 


gtgataatgt 


tgaagatttt 


acttttacga 


gatcaattga 


9gaggctttg 


1860 


gataatagtg 


caaaagtata 


tacttacttt 


cctacactag 


ctaataaagt 


aaatgcgggt 


1920 


gttcaaggtg 


gtttattttt 


aatgtgggca 


aatgatgtag 


ttgaagattt 


tactacaaat 


1980 


attctaagaa 


aagatacatt 


agataaaata 


tcagatgtat 


cagctattat 


tccctatata 


2040 


ggacccgcat 


taaatataag 


taattctgta 


agaagaggaa 


attttactga 


ageatttgea 


2100 


gttactggtg 


taactatttt 


attagaagca 


tttcctgaat 


ttacaatacc 


tgcacttggt 


2160 


gcatttgtga 


tttatagtaa 


ggttcaagaa 


agaaacgaga 


ttattaaaac 


tatagataat 


2220 


tgtttagaac 


aaaggattaa 


gagatggaaa 


gattcatatg 


aatggatgat 


gggaacgtgg 


2280 


ttatccagga 


ttattactca 


atttaataat 


ataagttatc 


aaatgtatga 


ttctttaaat 


2340 


tatcaggcag 


gtgcaatcaa 


agctaaaata 


gatttagaat 


ataaaaaata 


ttcaggaagt 


2400 


gataaagaaa 


atataaaaag 


tcaagttgaa 


aatttaaaaa 


atagtttaga 


tgtaaaaatt 


2460 
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t cggaagcaa 


tgaataatat 


aaataaattt 


atacgagaat 


gttcegtaac 


atatttattt 


2520 


aaaaatatgt 


tacctaaagt 


aattgatgaa 


ttaaatgagt 


ttgatcgaaa 


tactaaagca 


2580 


aaattaatta 


atcttataga 


tagtcataat 


attattctag 


ttggtgaagt 


agataaatta 


2640 


aaagcaaaag 


taaataatag 


ctttcaaaat 


acaataccct 


ttaatatttt 


t teat a tact 


2700 


aataattctt 


tattaaaaga 


tataattaat 


gaatatttca 


atetgeagae 


tctaaacaac 


2760 


ccagctttct 


tgtacaaagt 


tggcattata 


agaaagcatt 


gcttatcaat 


ttottacaac 


2820 


aaacaaatca 


ctatcagtca 


aaataaaatc 


attatttgee 


atccagctgc 


aactctaacc 

i>v« wyyv»v» 


2880 


cgtgtctcaa 


aatctctgat 


gttacattgc 


acaagataaa 


aatatatcat 


cat" craacaat 


2940 


aaaactgtct 


acttacataa 


acagtaatac 


aaggggtgtt 


atgagecata 


i— aauy y y ex 


3000 


aacgt cgagg 


ccacaattaa 


attccaacat 


ggatgetgat 


ttatatgggt 


ataaat"acrar 
cl u» uua v^y y y i_> 


3060 


tcacoataat 


y i— ^yyy ~» c*.c* c 


caggtgegae 


aatctatege 


ttgtatggga 






y >«» ciy ciy i— l.^ 


l— L* V- uy CtCtuU 


atggcaaagg 


tagegttgee 


aatgatgtta 


v_ cty d uy ay a. L. 


Ol Oft 




duo yy^^y^ 


eggaatttat 


gcctcttccg 


accatcaagc 


J* fr" ^ ♦* S *TT 
ClU L L LaLULy 


■join 




y d wy 1 — • c* Lyy l 


tactcaccac 


tgcgatcccc 


ggaaaaacag 


e* a ♦* a t'lt'i i" 
uctu u^^ctyy l. 


-J O U 


ClU t»Ciy ClCLVjOCt 


hahprt" era t* t* 

L- CI I— y CJL L. L- 


caggtgaaaa 


tattgttgat 


gcgctggcag 


■f- +- f- /-» r~* fr f~+f~r 

uy l l«^>^> Lycy 


J J D U 


wuyy uy uau 


ucycii, L^L- uy 


tttgtaattg 


tccttttaac 


agegatcgeg 


L. ct t, U LUy LL L 




fcrft" f" pi ciac*ci 
v^yuLL. ayy^y 


vClu l_ V^CL^y ACL 


tgaataaegg 


tttggttgat 


gcgagtgatt 


l» Ly ctLydoya. 


J f± O U 


y v-y Laauyyu 


^yy^ 1 * *- y *- y 


aacaagtctg 


gaaagaaatg 


cataaacttt 


4- etc pat*t*pf*p 


^ ft 


app rr<ra t~ r* a 

civ* ^yy " u. u» ^ ci 


y uuy L. \ — a. n_ 


atggtgattt 


ctcacttgat 


aaccttattt 


t. Lyat,ydyyy 


^ fift ft 
O O v w 


aaaattaata 


acr t* t cr t a t" t cr 


atgttggacg 


agteggaate 


gcagaccgat 


civ^uciyy ciui» u- 


O O O V 


taccatccta 


taaaactacc 


tcggtgagtt 


ttctccttca 


ttacagaaac 


aactttttra 


3720 


aaaatataat 


attaataatc 


ctgatatgaa 


taaattgcag 


tttcatttga 


tacfcnaataa 
^y v» i«-v*y«i i.yci. 




gtttttctaa 


tcagaattgg 


ttaattggtt 


gtaacactgg 


cagagcatta 


cac tcracttcr 

V-f w K**- W 


3840 


aCQQQaCQQC 


gcaagctcat 


gaccaaaatc 


ecttaaegtg 


agttttcgtt 


ccactgagcg 


3900 


tcagaccccg 


tagaaaagat 


caaaggatct 


tcttgagatc 


ctttttttct 


QCQCcrtaatc 


3960 


tgctgcttgc 


aaacaaaaaa 


accaccgcta 


ccagcggtgg 


tttgtttgcc 


qqatcaaqaq 


4020 


ctaccaactc 


tttttccgaa 


ggtaactggc 


ttcagcagag 


cgcagatacc 


aaatactgtc 


4080 


cttctagtgt 


ageegtagtt 


aggccaccac 


ttcaagaact 


ctgtagcacc 


gcctacatac 


4140 


ctcgctctgc 


taatcctgtt 


accagtggct 


getgecagtg 


gcgataagtc 


gtgtcttacc 


4200 


gggttggact 


caagacgata 


gttaceggat 


aaggegcage 


ggtcgggctg 


aacggggggt 


4260 


tcgtgcacac 


agcccagctt 


ggagcgaacg 


acctacaccg 


aactgagata 


cctacagcgt 


4320 


gagctatgag 


aaagcgccac 


gcttcccgaa 


gggagaaagg 


eggacaggta 


teeggtaage 


4380 


ggcagggtcg 


gaacaggaga 


gegcacgagg 


gagcttccag 


ggggaaaege 


ctggtatctt 


4440 
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tatagtcctg 


tcgggtttcg ccacctctga 


cttgagcgtc 


gatttttgtg 


atgctcgtca 


4500 


ggggggcgga 


gcctatggaa 


aaacgccagc 


aacgcggcct 


ttttacggtt 


cctggccttt 


4560 


tgctggcctt 


ttgctcacat 


gttctttcct 


gcgttatccc 


ctgattctgt 


ggataaccgt 


4620 


attaccgcta 


gccaggaaga 


gtttgtagaa 


acgcaaaaag 


gccatccgtc 


aggatggcct 


4680 


tctgcttagt 


ttgatgcctg gcagtttatg 


gcgggcgtcc 


tgcccgccac 


cctccgggcc 


4740 


gttgcttcac 


aacgttcaaa 


tccgctcccg 


gcggatttgt 


cctactcagg 


agagcgttca 


4800 


ccgacaaaca 


acagataaaa 


cgaaaggccc 


agtcttccga 


ctgagccttt 


cgttttattt 


4860 


gatgcctggc 


agttccctac 


tctcgc 








4886 


<210> 137 
<211> 5558 
<212> DNA 

<213> Clostridium botulinum . 










<400> 137 

actgccgggc ctcttgcggg 


atgcccaata 


cgcaaaccgc 


ctctccccgc 


gcgttggccg 


60 


attcattaat 


gcagctggca 


cgacaggttt 


cccgactgga 


aagcgggcag 


tgagcgcaac 


120 


gcaattaatg 


taagttagct 


cactcattag 


gcacaattct 


catgtttgac 


agcttatcat 


180 


cgactgcacg 


gtgcaccaat 


gcttctggcg 


tcaggcagcc 


atcggaagct 


gtggtatggc 


240 


tgtgcaggtc 


gtaaatcact 


gcataattcg 


tgtcgctcaa 


ggcgcactcc 


cgttctggat 


300 




y L,L.y duo. i_ 


cataacggtt 


ctggcaaata 


ttctgaaatg 


agctgttgac 


3 60 


aattaatcat 


cggctcgtat 


aatgtgtgga 


attgtgagcg 


gataacaatt 


tcacacagga 


420 


aacagccagt 


ccgtttaggt 


gttttcacga 


gcacttcacc 


aacaaggacc 


atagcatatg 


480 


aaaatcgaag 


aaggtaaact 


ggtaatctgg 


attaacggcg 


ataaaggcta 


taacggtctc 


540 


gctgaagtcg 


gtaagaaatt 


cgagaaagat 


accggaatta 


aagtcaccgt 


tgagcatccg 


600 


gataaactgg 


aagagaaatt 


cccacaggtt 


gcggcaactg 


gcgatggccc 


tgacattatc 


660 


ttctgggcac 


acgaccgctt 


tggtggctac 


gctcaatctg 


gcctgttggc 


tgaaatcacc 


720 


ccggacaaag 


cgttccagga 


caagctgtat 


ccgtttacct 


gggatgccgt 


acgttacaac 


780 


ggcaagctga 


ttgcttaccc 


gatcgctgtt 


gaagcgttat 


cgctgattta 


taacaaagat 


840 


ctgctgccga 


acccgccaaa 


aacctgggaa 


gagatcccgg 


cgctggataa 


agaactgaaa 


900 


gcgaaaggta 


agagcgcgct 


gatgttcaac 


ctgcaagaac 


cgtacttcac 


ctggccgctg 


960 


attgctgctg 


acgggggtta 


tgcgttcaag 


tatgaaaacg 


gcaagtacga 


cattaaagac 


1020 


gtgggcgtgg 


ataacgctgg 


cgcgaaagcg 


ggtctgacct 


tcctggttga 


cctgattaaa 


1080 


aacaaacaca 


tgaatgcaga 


caccgattac 


tccatcgcag 


aagctgcctt 


taataaaggc 


1140 


gaaacagcga 


tgaccatcaa 


cggcccgtgg 


gcatggtcca 


acatcgacac 


cagcaaagtg 


1200 


aattatggtg 


taacggtact 


gccgaccttc 


aa gggtcaac 


catccaaacc 


gttcgttggc 


1260 


gtgctgagcg 


caggtattaa 


cgccgccagt 


ccgaacaaag 


agctggcaaa 


agagttcctc 


1320 
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gaaaactatc 


tgctgactga 


tgaaggtctg gaagcggtta ataaagacaa 


accgctgggt 


1380 


gccgtagcgc 


tgaagtctta 


cgaggaagag 


ttggcgaaag 


atccacgtat 


tgccgccact 


1440 


atggaaaacg 


cccagaaagg 


tgaaatcatg 


ccgaacatcc 


cgcagatgtc 


cgctttctgg 


1500 


tatgccgtgc 


gtactgcggt 


gatcaacgcc 


gccagcggtc 


gtcagactgt 


cgatgaagcc 


1560 


ctgaaagacg 


cgcagactaa 


ttcgagctcg 


aacaacaaca 


acaataacaa 


taacaacaac 


1620 


ctcgggatcg 


agggaaggat 


cacaagtttg tacaaaaaag ctgaacgaga aacgtaaaat 


1680 


gatataaata 


tcaatatatt 


aaattagatt 


ttgcataaaa 


aacagactac 


ataatactgt 


1740 


aaaacacaac 


atatccagtc actatggcgg ccgcattagg caccccaggc 


tttacacttt 


1800 


atgcttccgg 


ctcgtataat 


gtgtggattt 


tgagttagga 


tccggcgaga 


ttttcaggag 


1860 


ctaaggaagc 


taaaatggag 


aaaaaaatca 


ctggatatac 


caccgttgat 


atatcccaat 


1920 


ggcatcgtaa 


agaacatttt 


gaggcatttc 


agtcagttgc 


tcaatgtacc 


tataaccaga. 


1980 


ccgttcagct 


ggatattacg 


gcctttttaa 


agaccgtaaa 


gaaaaataag 


cacaagtttt 


2040 


atccggcctt 


tattcacatt 


cttgcccgcc 


tgatgaatgc 


tcatccggaa 


ttccgtatgg 


2100 


caatgaaaga 


cggtgagctg 


gtgatatggg 


atagtgttca 


cccttgttac 


accgttttcc 


2160 


atgagcaaac 


tgaaacgttt 


tcatcgctct 


ggagtgaata 


ccacgacgat 


ttccggcagt 


2220 


ttctacacat 


atattcgcaa 


gatgtggcgt 


gttacggtga 


aaacctggcc 


tatttcccta 


2280 


aagggtttat 


tgagaatatg tttttcgtct 


cagccaatcc 


ctgggtgagt 


ttcaccagtt 


2340 


ttgatttaaa 


cgtggccaat 


atggacaact 


tcttcgcccc 


cgttttcacc 


atgggcaaat 


2400 


attatacgca 


aggcgacaag 


gtgctgatgc 


cgctggcgat 


tcaggttcat 


catgccgtct 


2460 


gtgatggctt 


ccatgtcggc 


agaatgctta 


atgaattaca 


acagtactgc 


gatgagtggc 


2520 


agggcggggc 


gtaaacgcgt 


ggatccggct 


tactaaaagc 


cagataacag 


tatgcgtatt 


2580 


tgcgcgctga 


tttttgcggt 


ataagaatat 


atactgatat 


gtatacccga 


agtatgtcaa 


2640 


aaagaggtgt 


gctatgaagc 


agcgtattac 


agtgacagtt 


gacagcgaca 


gctatcagtt 


2700 


gctcaaggca 


tatatgatgt 


caatatctcc 


ggtctggtaa 


gcacaaccat 


gcagaatgaa 


2760 


gcccgtcgtc 


tgcgtgccga 


acgctggaaa 


gcggaaaatc 


aggaagggat 


ggctgaggtc 


2820 


gcccggttta 


ttgaaatgaa 


cggctctttt 


gctgacgaga 


acagggactg gtgaaatgca 


2880 


gtttaaggtt 


tacacctata 


aaagagagag 


ccgttatcgt 


ctgtttgtgg atgtacagag 


2940 


tgatattatt 


gacacgcccg 


ggcgacggat 


ggtgatcccc 


ctggccagtg cacgtctgct 


3000 


gtcagataaa 


gtctcccgtg 


aactttaccc 


ggtggtgcat 


atcggggatg 


aaagctggcg 


3060 


catgatgacc 


accgatatgg 


ccagtgtgcc 


ggtctccgtt 


atcggggaag 


aagtggctga 


3120 


tctcagccac 


cgcgaaaatg 


acatcaaaaa 


cgccattaac 


ctgatgttct 


ggggaatata 


3180 


aatgtcaggc 


tcccttatac 


acagccagtc 


tgcaggtcga 


ccatagtgac 


tggatatgtt 


3240 


gtgttttaca 


gtattatgta 


gtctgttttt 


tatgcaaaat 


ctaatttaat 


atattgatat 


3300 
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ttatatcatt 


ttacgtttct 


cgttcagctt tcttgtacaa agtggtgata 


tttcagaatt 


3360 


cggatcctct 


agagtcgacc 


tgcaggcaag cttggcgtaa tcatggtcat 


agctgtttcc 


3420 


tgtgtgaaat 


tgttatccgc 


tcacaattcc acacaacata cgagccggaa 


gcataaagtg 


3480 


taaagcctgg ggtgcctaat gagtgagcta actcacatta attgcgttgc gctcactgcc 


3540 


cgctttccag 


tcgggaaacc 


tgtcgtgcca gctgcattaa tgaatcggcc 


aacgcgcggg 


3600 


gagaggcggt 


ttgcgtattg ggcgctcttc cgcttcctcg ctcactgact 


cgctgcgctc 


3660 


ggtcgttcgg 


ctgcggcgag 


cggtatcagc tcactcaaag gcggtaatac 


ggttatccac 


3720 


tgaatcaggg gataacgcag gaaagaacat gtgagcaaaa ggccagcaaa 


aggccaggaa 


3780 


ccgtaaaaag gccgcgttgc tggcgttttt ccataggctc cgcccccctg acgagcatca 


3840 


-caaaaatcga- 


cgctcaagtc 


agaggtggcg- aaacccgaca ggactataaa 


gataccaggc 


3900 


gtttccccct 


ggaagctccc 


tcgtgcgctc tcctgttccg ac^ctgccgc 


ttaccggata 


3 960 


cccgcccgcc 


tttctccctt 


cgggaagcgt ggcgctttct caatgctcac 


gctgtaggta 


4020 


tcacagttcg 


gtgtaggtcg 


ttcgctccaa gctgggctgt gtgcacgaac 


cccccgttca 


4080 


gcccgaccgc 


tgcgccttat 


ccggtaacta tcgtcttgag tccaacccgg 


taagacacga 


4140 


CtuatCyCCa 


ctggcagcag 


ccactggtaa caggattagc agagcgaggt 


atgtaggcgg 


4200 


LyCLaCdyay 


ttcttgaagt 


ggtggcctaa ctacggctac actagaagga 


cagtatttgg 


4260 




ctgctgaagc 


cagttacctt cggaaaaaga gttggtagct 


cttgatccgg 


4320 




accgctggta 


gcggtggttt ttttgtttgc aagcagcaga 


ttacgcgcag 


4380 


aaaaaaagga 


tctcaagaag 


atcctttgat cttttctacg gggtctgacg 


ctcagtggaa 


4440 


cgaaaactca 


cgttaaggga ttttggtcat gagattatca aaaaggatct tcacctagat 


4500 


ccctttaaat 


taaaaatgaa 


gttttaaatc aatctaaagt atatatgagt 


aaacttggtc 


4560 


tgacagttac 


caatgcttaa 


tcagtgaggc acctatctca gcgatctgtc 


tatttcgttc 


4620 


atccatagtt 


gcctgactcc 


ccgtcgtgta gataactacg atacgggagg 


gcttaccatc 


4680 


tggccccagt 


gctgcaatga 


taccgcgaga cccacgctca ccggctccag 


atttatcagc 


4740 


aataaaccag 


ccagccggaa 


gggccgagcg cagaagtggt cctgcaactt 


tatccgcctc 


4800 


catccagtct 


attaattgtt 


gccgggaagc tagagtaagt agttcgccag 


ttaatagttt 


4860 


gcgcaacgtt 


gttgccattg 


ctacaggcat cgtggtgtca cgctcgtcgt 


ttggtatggc 


4920 


ttcattcagc 


tccggttccc 


aacgatcaag gcgagttaca tgatccccca 


tgttgtgcaa 


4980 


aaaagcggtt 


agctccttcg gtcctccgat cgttgtcaga agtaagttgg ccgcagtgtt 


5040 


atcactcatg 


gttatggcag 


cactgcataa ttctcttact gtcatgccat 


ccgtaagatg 


5100 


cttttctgtg 


actggtgagt 


actcaaccaa gtcattctga gaatagtgta 


tgcggcgacc 


5160 


gagttgctct 


tgcccggcgt 


caatacggga taataccgcg ccacatagca 


gaactttaaa 


5220 


agtgctcatc 


attggaaaac gttcttcggg gcgaaaactc tcaaggatct 


taccgctgtt 


5280 
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gagatccagt 


tcgatgtaac 


ccactcgtgc 


acccaactga 


tcttcagcat 


cttttacttt 


5340 


caccagcgcc 


tctgggtgag caaaaacagg 


aaggcaaaat 


gccgcaaaaa 


agggaataag 


5400 


ggcgacacgg 


aaatgttgaa 


tactcatact 


cttccttttt 


caatattatt 


gaagcattta 


5460 


tcagggttat 


tgtctcatga 


gcggatacat 


atttgaatgt 


atttagaaaa 


ataaacaaat 


5520 


aggggttccg 


cgcacatttc 


cccgaaaagt 


gccacctg 






5558 


<210> 138 
<211> 3393 
<212> DNA 

<213> Clostridium botulinum 










<400> 138 
atggaattcg 


ttaacaaaca 


gttcaactac 


aaagacccgg 


ttaacggtgt 


tgacatcgct 


60 


tacatcaaaa 


tcccgaacgc 


tggtcagatg 


cagccggtta 


aagctttcaa 


aatccacaac 


120 


aaaatctggg 


ttatcccgga 


acgtgacacc 


ttcaccaacc 


cggaagaagg 


tgacctgaac 


180 


ccgccgccgg 


aagctaaaca 


ggttccggtt 


tcttactacg 


actctaccta 


cctgtctacc. 


240 


gacaacgaaa 


aagacaacta 


cctgaaaggt 


gttaccaaac 


tgttcgaacg 


tatctactct 


300 


accgacctgg 


gtcgtatgct 


gctgacctct 


atcgttcgtg 


gtatcccgtt 


ctggggtggt 


360 


tctaccatcg 


acaccgaact 


gaaagttatc 


gacaccaact 


gcatcaacgt 


tatccagccg 


420 


gacggttctt 


accgttctga 


agaactgaac 


ctggttatca 


tcggtccgtc 


tgctgacatc 


480 


atccagttcg 


aatgcaaatc 


tttcggtcac 


gaagttctga 


acctgacccg 


taacggttac 


540 


ggttctaccc 


agtacatccg 


tttctctccg 


gacttcacct 


tcggtttcga 


agaatctctg 


600 


gaagttgaca 


ccaacccgct 


gctgggtgct 


ggtaaattcg 


ctaccgaccc 


ggctgttacc 


660 


ctggctcacg 


aactgatcca 


cgctggtcac 


cgtctgtacg 


gtatcgctat 


caacccgaac 


720 


cgtgttttca 


aagttaacac 


caacgcttac 


tacgaaatgt 


ctggtctgga 


agtttctttc 


780 


gaagaactgc 


gtaccttcgg 


tggtcacgac 


gctaaattca 


tcgactctct 


gcaggaaaac 


840 


gaattccgtc 


tgtactacta 


caacaaattc 


aaagacatcg 


cttctaccct 


gaacaaagct 


900 


aaatctatcg 


ttggtaccac 


cgcttctctg 


cagtacatga 


aaaacgtttt 


caaagaaaaa 


960 


tacctgctgt 


ctgaagacac 


ctctggtaaa 


ttctctgttg 


acgacgacga 


caaactgaaa 


1020 


ttcgacaaac 


tgtacaaaat 


gctgaccgaa 


atctacaccg aagacaactt 


cgttaaattc 


1080 


ttcaaagttc 


tgaaccgtaa 


aacctacctg 


aacttcgaca 


aagctgtttt 


caaaatcaac 


1140 


atcgttccga 


aagttaacta 


caccatctac 


gacggtttca 


acctgcgtaa 


caccaacctg 


1200 


gctgctaact 


tcaacggtca 


gaacaccgaa 


atcaacaaca 


tgaacttcac 


caaactgaaa 


1260 


aacttcaccg 


gtctgttcga 


attctacaaa 


ctgctgtgcg 


ttcgtggtat 


catcacctct 


1320 


aaaaccaaat 


ctctggacaa 


aggttacaac 


aaagctctga 


acgacctgtg 


catcaaagtt 


1380 


aacaactggg 


acctgttctt 


ctctccgtct 


gaagacaact 


tcaccaacga 


cctgaacaaa 


1440 


ggtgaagaaa 


tcacctctga 


caccaacatc 


gaagctgctg aagaaaacat 


ctctctggac 


1500 
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ctgatccagc agtactacct gaccttcaac ttcgacaacg aaccggaaaa catctctatc 1560 
gaaaacctgt cttctgacat catcggtcag ctggaactga tgccgaacat cgaacgtttc 1620 
ccgaacggta aaaaatacga actggacaaa tacaccatgt tccactacct gcgtgctcag 1680 
gaattcgaac acggtaaatc tcgtatcgct ctgaccaact ctgttaacga agctctgctg 1740 
aacccgtctc gtgtttacac cttcttctct tctgactacg ttaaaaaagt taacaaagct 1800 

accgaagctg ctatgttcct gggttgggtt gaacagctgg tttacgactt caccgacgaa i860 

acctctgaag tttctaccac cgacaaaatc gctgacatca ccatcatcat cccgtacatc 1920 

ggtccggctc tgaacatcgg taacatgctg tacaaagacg acttcgttgg tgctctgatc 1980 

ttctctggtg ctgttatcct gctggaattc atcccggaaa tcgctatccc ggttctgggt 2040 

accttcgctc tggtttctta catcgctaac aaagttctga ccgttcagac catcgacaac 2100 

gctctgtcta aacgtaacga aaaatgggac gaagfcttaca aatacatcgt taccaactgg 21.60 

ctggctaaag ttaacaccca gatcgacctg atccgtaaaa aaatgaaaga agctctggaa 2220 

aaccaggctg aagctaccaa agctatcatc aactaccagt acaaccagta caccgaagaa 2280 

gaaaaaaaca acatcaactt caacatcgac gacctgtctt ctaaactgaa cgaatctatc 2340 

aacaaagcta tgatcaacat caacaaattc ctgaaccagt gctctgtttc ttacctgatg 2400 

aactctatga tcccgtacgg tgttaaacgt ctggaagact tcgacgcttc tctgaaagac 2460 

gctctgctga aatacatcta cgacaaccgt ggtaccctga tcggtcaggt tgaccgtctg 2 52 0 

aaagacaaag ttaacaacac cctgtctacc gacatcccgt tccagctgtc taaatacgtt 2580 

gacaaccagc gtctgctgtc taccttcacc gaatacatca aaatcctgtc ttctggtgac 2640 

gtttactctg gtggttctcc gggtgctgtt gaaaccatct ctttctcttt ctctgaattc 2700 

gaaccgggta acaacgacct gaccctgcag ggtgctgcta tcatcaccca gtctggtgtt 2760 

ctgcagctga ccaaaatcaa ccagaacggt atgccggctt gggactctac cggtcgtacc 2820 

ctgtacacca aaccggttca catctgggac atgaccaccg gtaccgttgc ttctttcgaa 2880 

acccgtttct ctttctctat cgaacagccg tacacccgtc cgctgccggc tgacggtctg 2940 

gttttcttca tgggtccgac caaatctaaa ccggctcagg gttacggtta cctgggtgtt 3000 

ttcaacaact ctaaacagga caactcttac cagaccctgg ctgttgaatt cgacaccttc 3 060 

tctaacccgt gggacccgcc gcaggttccg cacatcggta tcgacgttaa ctctatccgt 3120. 

tctatcaaaa cccagccgtt ccagctggac aacggtcagg ttgctaacgt tgttatcaaa 3180 

tacgacgctt cttctaaaat cctgctggct gttctggttt acccgtcttc tggtgctatc 3240 

tacaccatcg ctgaaatcgt tgacgttaaa caggttctgc cggaatgggt tgacgttggt 3300 

ctgtctggtg ctaccggtgc tcagcgtgac gctgctgaaa cccacgacgt ttactcttgg 3360 

tctttccacg cttctctgcc ggaaaccaac tga 3393 

<210> 139 



WO 2004/024909 



-367- 



PCT/GB2003/003824 



<211> 1130 
<212> PRT 

<213> Clostridium botulinum 
<400> 139 

Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
15 10 15 



Val Asp lie Ala Tyr lie Lys lie Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 



Val Lys Ala Phe Lys lie His Asn Lys He Trp Val lie Pro Glu Arg 
35 40 A 45 



Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 



Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 



Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser lie Val 
100 105 110 

Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 ~ 125 

Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 135 140 



Arg Ser Glu Glu Leu Asn Leu Val* He He Gly Pro Ser Ala Asp He 
145 150 155 160 



He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 



Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 



Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 * 205 



Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 



Leu He His Ala Gly His Arg Leu Tyr Gly lie Ala He Asn Pro Asn 
225 230 235 240 
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Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 



Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 



Phe lie Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 



Lys Phe Lys Asp lie Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 300 



Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 



Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Asp Asp 
325 330 335 



Asp Lys Leu Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr 
340 ~ 345 350 



Thr Glu Asp Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr 
355 360 365 



Tyr Leu Asn Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys 
370 375 380 



Val Asn Tyr Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu 
385 390 395 400 



Ala Ala Asn Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe 
405 410 415 

Thr Lys Leu Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu 
420 425 430 



Cys Val Arg Gly He He Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly 
435 440 445 



Tyr Asn Lys Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp Asp 
450 455 460 



Leu Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys 
465 470 475 480 



Gly Glu Glu He Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn 
485 490 495 



He Ser Leu Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp 
500 505 510 
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Asn Glu Pro Glu Asn lie Ser lie Glu Asn Leu Ser Ser Asp He He 
515 520 525 

Gly Gin Leu Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys 
530 535 540 

Lys Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin 
545 550 555 560 



Glu Phe Glu His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn 
565 " ~ 570 575 

Glu- Ala Leu Leu- -Asn Pro Ser- Arg -Va-l-Tyr -Thr Phe Phe Ser Ser Asp 
580 585 590 

Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly 
595 600 605 

Trp Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val 
610 615 620 

Ser Thr Thr Asp Lys He Ala Asp He Thr He He He Pro Tyr He 
625 630 635 640 

Gly Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val 
645 650 655 

Gly Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro 
660 665 670 

Glu He Ala He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He 
675 680 685 



Ala Asn Lys Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys 
690 695 700 

Arg Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr°Asn Trp 
705 710 715 720 

Leu Ala Lys Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys 
725 730 ~ 735 

Glu Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr 
740 745 750 

Gin Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn 
755 760 765 



He Asp Asp 



Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met 
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770 775 780 



lie Asn lie Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met 
785 790 795 800 

Asn Ser Wet lie Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala 
805 810 815 

Ser Leu Lys Asp Ala Leu Leu Lys Tyr lie Tyr Asp Asn Arg Gly Thr 
820 825 830 

Leu He Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu 
835 840 845 

Ser Thr Asp He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg 
850 855 860 



Leu Leu Ser Thr Phe Thr Glu Tyr lie Lys He Leu Ser Ser Gly Asp 
865 870 875 880 

Val Tyr Ser Gly Gly Ser Pro Gly Ala Val Glu Thr lie Ser Phe Ser 
885 890 895 

Phe Ser Glu Phe Glu Pro Gly Asn Asn Asp Leu Thr Leu Gin Gly Ala 
900 905 910 

Ala He He Thr Gin Ser Gly Val Leu Gin Leu Thr Lys He Asn Gin 
915 920 ' 925 

Asn Gly Met Pro Ala Trp Asp Ser Thr Gly Arg Thr Leu Tyr Thr Lys 
930 935 ~ 940 

Pro Val His He Trp Asp Met Thr Thr Gly Thr Val Ala Ser Phe Glu 
945 950 955 960 



Thr Arg Phe Ser Phe Ser He Glu Gin Pro Tyr Thr Arg Pro Leu Pro 
965 970 ~ 975 

Ala Asp Gly Leu Val Phe Phe Met Gly Pro Thr Lys Ser Lys Pro Ala 
980 985 990 



Gin Gly Tyr Gly Tyr Leu Gly Val Phe Asn Asn Ser Lys Gin Asp Asn 
995 1000 1005 

Ser Tyr Gin Thr Leu Ala Val Glu Phe Asp Thr Phe Ser Asn Pro 
1010 1015 1020 

Trp Asp Pro Pro Gin Val Pro His He Gly He Asp Val Asn Ser 
1025 1030 1035 
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He Arg Ser He Lys Thr Gin Pro Phe Gin Leu Asp Asn Gly Gin 
1040 1045 1050 

Val Ala Asn Val Val He Lys Tyr Asp Ala Ser Ser Lys He Leu 
1055 1060 1065 

Leu Ala Val Leu Val Tyr Pro Ser Ser Gly Ala He Tyr Thr He 
1070 1075 1080 

Ala Glu He Val Asp Val Lys Gin Val Leu Pro Glu Trp Val Asp 
1085 1090 1095 

Val Gly Leu Ser Gly Ala Thr Gly Ala Gin Arg Asp Ala Ala Glu 
1100 1105 1110 

Thr His Asp Val Tyr Ser Trp Ser Phe His Ala Ser Leu Pro Glu 
1115 1120 1125 

Thr Asn 
1130 

<210> 140 

<211> 3948 

<212> DNA 

<213> Clostridium tetani 

<400> 140 



atgccaataa 


ccataaataa 


ttttagatat 


agtgatcctg 


ttaataatga 


tacaattatt 


60 


atgatggagc 


caccatactg 


taagggtcta 


gatatctatt 


ataaggcttt 


caaaataaca 


120 


gatcgtattt 


ggatagtgcc 


ggaaaggtat 


gaatttggga 


caaaacctga 


agattttaac 


180 


ccaccatctt 


cattaataga 


aggtgcatct 


gagtattacg 


atccaaatta 


tttaaggact 


240 


gattctgata 


aagatagatt 


tttacaaacc 


atggtaaaac 


tgtttaacag aattaaaaac 


300 


aatgtagcag 


gtgaagcctt 


attagataag 


ataataaatg 


ccatacctta 


ccttggaaat 


360 


tcatattcct 


tactagacaa 


gtttgataca 


aactctaatt 


cagtatcttt 


taatttatta 


420 


gaacaagacc 


ccagtggagc 


aactacaaaa 


tcagcaatgc 


tgacaaattt 


aataatattt 


480 


ggacctgggc 


ctgttttaaa 


taaaaatgag 


gttagaggta 


ttgtattgag 


ggtagataat 


540 


aaaaattact 


tcccatgtag 


agatggtttt 


ggctcaataa 


tgcaaatggc 


attttgccca 


600 


gaatatgtac 


ctacctttga 


taatgtaata 


gaaaatatta 


cgtcactcac 


tattggcaaa 


660 


agcaaatatt 


ttcaagatcc 


agcattacta 


ttaatgcacg 


aacttataca 


tgtactacat 


720 


ggtttatacg 


gaatgcaggt 


atcaagccat 


gaaattattc 


catccaaaca 


agaaatttat 


780 


atgcagcata 


catatccaat 


aagtgctgaa 


gaactattca 


cttttggcgg acaggatgct 


840 


aatcttataa 


gtattgatat 


aaaaaacgat 


ttatatgaaa 


aaactttaaa 


tgattataaa 


900 


gctatagcta 


acaaacttag 


tcaagtcact 


agctgcaatg 


atcccaacat 


tgatattgat 


960 
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agctacaaac 


aaatatatca 


acaaaaatat 


caattcgata aagatagcaa 


tggacaatat 


1020 


attgtaaatg 


aggataaatt 


tcagatacta tataatagca taatgtatgg ttttacagag 


1080 


attgaattgg 


gaaaaaaatt 


taatataaaa 


actagacttt cttattttag 


tatgaatcat 


1140 


gaccctgtaa 


aaattccaaa 


tttattagat 


gatacaattt acaatgatac 


agaaggattt 


1200 


aatatagaaa 


gcaaagatct 


gaaatctgaa 


tataaaggac aaaatatgag ggtaaataca 


1260 


aatgctttta 


gaaatgttga 


tggatcaggc 


ctagtttcaa aacttattgg cttatgtaaa 


1320 


aaaattatac 


caccaacaaa 


tataagagaa aatttatata atagaactgc 


atcattaaca 


1380 


gatttaggag 


gagaattatg 


tataaaaatt 


aaaaatgaag atttaacttt 


tatagctgaa 


1440 


aaaaatagct 


tttcagaaga 


accatttcaa 


gatgaaatag ttagttataa 


tacaaaaaat 


1500 


aaaccattaa 


attttaatta 


ttcgctagat 


aaaattattg tagattataa 


tctacaaagt 


1560 


aaaattacat 


tacctaatga 


taggacaacc 


ccagttacaa aaggaattcc 


atatgctcca 


1620 


gaatataaaa 


gtaatgctgc 


aagtacaata 


gaaatacata atattgatga 


caatacaata 


1680 


tatcaatatt 


tgtatgctca 


aaaatctcct 


acaactctac aaagaataac 


tatgactaat 


1740 


tctgttgatg 


acgcattaat 


aaattccacc 


aaaatatatt catattttcc 


atctgtaatc 


1800 


agtaaagtta 


accaaggtgc 


acaaggaatt 


ttattcttac agtgggtgag 


agatataatt 


1860 


gatgatttta 


ccaatgaatc 


ttcacaaaaa 


actactattg ataaaatttc 


agatgtatcc 


1920 


actattgttc 


cttatatagg 


acccgcatta 


aacattgtaa aacaaggcta 


tgagggaaac 


1980 


tttataggcg 


ctttagaaac 


taccggagtg 


gttttattat tagaatatat 


tccagaaatt 


2040 


actttaccag 


taattgcagc 


tttatctata 


gcagaaagta gcacacaaaa 


agaaaagata 


2100 


ataaaaacaa 


tagataactt 


tttagaaaaa 


agatatgaaa aatggattga 


agtatataaa 


2160 


ctagtaaaag 


caaaatggtt 


aggcacagtt 


aatacgcaat tccaaaaaag 


aagttatcaa 


2220 


atgtatagat 


ctttagaata 


tcaagtagat 


gcaataaaaa aaataataga 


ctatgaatat 


2280 


aaaatatatt 


caggacctga 


taaggaacaa attgccgacg aaattaataa tctgaaaaac 


2340 


aaacttgaag 


aaaaggctaa 


taaagcaatg 


ataaacataa atatatttat 


gagggaaagt 


2400 


tctagatcat 


ttttagttaa 


tcaaatgatt 


aacgaagcta aaaagcagtt 


attagagttt 


2460 


gatactcaaa 


gcaaaaatat 


tttaatgcag 


tatataaaag caaattctaa 


atttataggt 


2520 


ataactgaac 


taaaaaaatt 


agaatcaaaa 


ataaacaaag ttttttcaac 


accaattcca 


2580 


ttttcttatt 


ctaaaaatct 


ggattgttgg 


gttgataatg aagaagatat 


agatgttata 


2640 


ttaaaaaaga 


gtacaatttt 


aaatttagat 


attaataatg atattatatc 


agatatatct 


2700 


gggtttaatt 


catctgtaat 


aacatatcca 


gatgctcaat tggtgcccgg aataaatggc 


2760 


aaagcaatac 


atttagtaaa 


caatgaatct 


tctgaagtta tagtgcataa 


agctatggat 


2820 


attgaatata 


atgatatgtt 


taataatttt 


accgttagct tttggttgag ggttcctaaa 


2880 


gtatctgcta 


gtcatttaga 


acaatatggc 


acaaatgagt attcaataat 


tagctctatg 


2940 
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aaaaaacata 


gtctatcaat 


aggatctggt 


tggagtgtat 


cacttaaagg 


taataactta 


3000 


atatggactt 


taaaagattc 


cgcgggagaa 


gttagacaaa 


taacttttag ggatttacct 


3060 


gataaattta 


atgcttattt 


agcaaataaa 


tgggttttta 


uaacxau t ac 


taatgataga 


3120 


ttatcttctg 


ctaatttgta 


tataaatgga 


gtacttatgg 


gaagtgcaga 


aattactggt 


3180 


ttaggagcta 


ttagagagga 


taataatata 


acattaaaac 


tagatagatg 


taataataat 


3240 


aatcaatacg 


tttctattga 


taaatttagg 


atattttgca 


aagcattaaa 


tccaaaagag 


3300 


attgaaaaat 


tatacacaag 


ttatttatct 


ataacctttt 


taagagactt 


ctggggaaac 


3360 


cctttacgat 


atgatacaga 


atattattta 


ataccagtag 


cttctagttc 


taaagatgtt 


3420 


caattgaaaa 


atataacaga 


ttatatgtat 


ttgacaaatg 


cgccatcgta 


tactaacgga 


3480 


aaattgaata 


tatattatag 


aaggttatat 


aatggactaa 


aatttattat 


aaaaagatat 


3540 


acacctaata 


atgaaataga 


ttcttttgtt 


aaatcaggtg 


attttattaa 


attatatgta 


3600 


tcatataaca 


ataatgagca 


cattgtaggt 


tatccgaaag 


atggaaatgc 


ctttaataat 


3660 


cttgatagaa 


ttctaagagt 


aggttataat 


gccccaggta 


tccctcttta 


taaaaaaatg 


3720 


gaagcagtaa 


aattgcgtga 


tttaaaaacc 


tattctgtac 


aacttaaatt 


atatgatgat 


3780 


aaaaatgcat 


ctttaggact 


agtaggtacc 


cataatggtc 


aaataggcaa 


cgatccaaat 


3840 


agggatatat 


taattgcaag 


caactggtac 


tttaatcatt 


taaaagataa 


aattttagga 


3900 


tgtgattggt 


actttgtacc 


tacagatgaa 


ggatggacaa 


atgattaa 




3948 



<210> 141 

<211> 1315 

<212> PRT 

<213> Clostridium tetani 

<400> 141 

Met Pro lie Thr lie Asn Asn Phe Arg Tyr Ser Asp Pro Val Asn Asn 
1 5 10 * 15 

Asp Thr lie lie Met Met Glu Pro Pro Tyr Cys Lys Gly Leu Asp lie 
20 25 30 

Tyr Tyr Lys Ala Phe Lys lie Thr Asp Arg lie Trp lie Val Pro Glu 
35 40 ^ 45 

Arg Tyr Glu Phe Gly Thr Lys Pro Glu Asp Phe Asn Pro Pro Ser Ser 
50 55 60 

Leu lie Glu Gly Ala Ser Glu Tyr Tyr Asp Pro Asn Tyr Leu Arg Thr 
65 70 75 80 



Asp Ser Asp Lys Asp Arg Phe Leu Gin Thr Met 
85 90 



Val Lys Leu Phe Asn 
95 
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Arg He Lys Asn Asn Val Ala Gly Glu Ala Leu Leu Asp Lys He He 
100 105 110 

Asn Ala He Pro Tyr Leu Gly Asn Ser Tyr Ser Leu Leu Asp Lys Phe 
115 120 125 

Asp Thr Asn Ser Asn Ser Val Ser Phe Asn Leu Leu Glu Gin Asp Pro 
130 135 140 

Ser Gly Ala Thr Thr Lys Ser Ala Met Leu Thr Asn Leu He He Phe 
14 5 150 155 160 

Gly Pro Gly Pro Val Leu Asn Lys Asn Glu Val Arg Gly He Val Leu 
165 170 175 

Arg Val Asp Asn Lys Asa Tyr Phe Pro Cys Arg Asp Gly Phe Gly Ser 
180 185 190 

He Met Gin Met Ala Phe Cys Pro Glu Tyr Val Pro Thr Phe Asp Asn 
195 200 205 

Val He Glu Asn He Thr Ser Leu Thr He Gly Lys Ser Lys Tyr Phe 
210 215 220 

Gin Asp Pro Ala Leu Leu Leu Met His Glu Leu He His Val Leu His 
225 230 235 240 

Gly Leu Tyr Gly Met Gin Val Ser Ser His Glu He He Pro Ser Lys 
245 250 255 

Gin Glu He Tyr Met Gin His Thr Tyr Pro He Ser Ala Glu Glu Leu 
260 265 270 

Phe Thr Phe Gly Gly Gin Asp Ala Asn Leu He Ser He Asp He Lys 
275 280 285 

Asn Asp Leu Tyr Glu Lys Thr Leu Asn Asp Tyr Lys Ala lie Ala Asn 
290 295 300 

Lys Leu Ser Gin Val Thr Ser Cys Asn Asp Pro Asn He Asp He Asp 
305 310 315 320 

Ser Tyr Lys Gin He Tyr Gin Gin Lys Tyr Gin Phe Asp Lys Asp Ser 
325 330 335 

Asn Gly Gin Tyr He Val Asn Glu Asp Lys Phe Gin He Leu Tyr Asn 
340 345 350 



Ser He Met Tyr Gly Phe Thr Glu He Glu Leu Gly Lys Lys Phe Asn 
355 360 365 
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Ile Lys Thr Arg Leu Ser Tyr Phe Ser Met Asn His Asp Pro Val Lys 
370 375 380 



lie Pro Asn Leu Leu Asp Asp Thr He Tyr Asn Asp Thr Glu Gly Phe 
385 390 ~ 395 400 



Asn He Glu Ser Lys Asp Leu Lys Ser Glu Tyr Lys Gly Gin Asn Met 
405 410 415 

Arg Val Asn Thr Asn Ala Phe Arg Asn Val Asp Gly Ser Gly Leu Val 
420 425 430 



Ser Lys Leu He Gly Leu Cys Lys Lys He He Pro Pro Thr Asn He 
435 440 445 



Arg Glu Asn Leu Tyr Asn Arg Thr Ala Ser Leu Thr Asp Leu Gly Gly 
450 455 460 



Glu Leu Cys He Lys He Lys Asn Glu Asp Leu Thr Phe He Ala Glu 

465 470 475 480 

Lys Asn Ser Phe Ser Glu Glu Pro Phe Gin Asp Glu He Val Ser Tyr 

485 490 495 



Asn Thr Lys Asn Lys Pro Leu Asn Phe Asn Tyr Ser Leu Asp Lys He 
500 505 510 



He Val Asp Tyr Asn Leu Gin Ser Lys He Thr Leu Pro Asn Asp Arg 
515 520 525 



Thr Thr Pro Val Thr Lys Gly He Pro Tyr Ala Pro Glu Tyr Lys Ser 
530 535 540 



Asn Ala Ala Ser Thr He Glu He His Asn He Asp Asp Asn Thr He 
545 550 555 560 



Tyr Gin Tyr Leu Tyr Ala Gin Lys Ser Pro Thr Thr Leu Gin Arg He 
565 570 575 



Thr Met Thr Asn Ser Val Asp Asp Ala Leu He Asn Ser Thr Lys He 
580 585 590 

Tyr Ser Tyr Phe Pro Ser Val He Ser Lys Val Asn Gin Gly Ala Gin 
595 600 605 



Gly He Leu Phe Leu Gin Trp Val Arg Asp He He Asp Asp Phe Thr 
610 615 620 

Asn Glu Ser Ser Gin Lys Thr Thr He Asp Lys He Ser Asp Val Ser 
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625 630 635 640 

Thr lie Val Pro Tyr lie Gly Pro Ala Leu Asn lie Val Lys Gin Gly 

645 650 ^ 655 

Tyr Glu Gly Asn Phe lie Gly Ala Leu Glu Thr Thr Gly Val Val Leu 

660 665 670 



Leu Leu Glu Tyr lie Pro Glu lie Thr Leu Pro Val lie Ala Ala Leu 
675 680 685 

Ser lie Ala Glu Ser Ser Thr Gin Lys Glu Lys lie lie Lys Thr lie 
690 695 700 



Asp Asn Phe Leu Glu Lys Arg Tyr Glu Lys Trp lie Glu Val Tyr Lys 
705 710 ~ 715 720 

Leu Val Lys Ala Lys Trp Leu Gly Thr Val Asn Thr Gin Phe Gin Lys 
725 730 735 

Arg Ser Tyr Gin Met Tyr Arg Ser Leu Glu Tyr Gin Val Asp Ala lie 
740 745 750 

Lys Lys He He Asp Tyr Glu Tyr Lys lie Tyr Ser Gly Pro Asp Lys 
755 760 765 

Glu Gin He Ala Asp Glu lie Asn Asn Leu Lys Asn Lys Leu Glu Glu 
770 775 780 

Lys Ala Asn Lys Ala Met lie Asn He Asn He Phe Met Arg Glu Ser 
785 790 795 800 

Ser Arg Ser Phe Leu Val Asn Gin Met He Asn Glu Ala Lys Lys Gin 
805 810 815 

Leu Leu Glu Phe Asp Thr Gin Ser Lys Asn He Leu Met Gin Tyr He 
820 825 830 

Lys Ala Asn Ser Lys Phe He Gly He Thr Glu Leu Lys Lys Leu Glu 
835 840 845 

Ser Lys He Asn Lys Val Phe Ser Thr Pro He Pro Phe Ser Tyr Ser 
850 855 860 

Lys Asn Leu Asp Cys Trp Val Asp Asn Glu Glu Asp He Asp Val He 
865 870 875 880 

Leu Lys Lys Ser Thr He Leu Asn Leu Asp He Asn Asn Asp He He 
885 890 895 
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Ser Asp lie Ser Gly Phe Asn Ser Ser Val lie Thr Tyr Pro Asp Ala 
900 905 910 

Gin Leu Val Pro Gly. He Asn Gly Lys Ala He His Leu Val Asn Asn 
915 920 925 

Glu Ser Ser Glu Val He Val His Lys Ala Met Asp He Glu Tyr Asn 
930 935 940 

Asp Met Phe Asn Asn Phe Thr Val Ser Phe Trp Leu Arg Val Pro Lys 
945 950 955 " 960 

Val Ser Ala Ser His Leu Glu Gin Tyr Gly Thr Asn Glu Tyr Ser He 
965 970 975 

He Ser Ser Met Lys Lys His Ser Leu Ser He Gly Ser Gly Trp Ser 
980 985 ' 990 

Val Ser Leu Lys Gly Asn Asn Leu He Trp Thr Leu Lys Asp Ser Ala 
995 1000 1005 

Gly Glu Val Arg Gin He Thr Phe Arg Asp Leu Pro Asp Lys Phe 
1010 1015 1020 

Asn Ala Tyr Leu Ala Asn Lys Trp Val Phe He Thr He Thr Asn 
1025 1030 1035 

Asp Arg Leu Ser Ser Ala Asn Leu Tyr He Asn Gly Val Leu Met 
1040 : 1045 1050 

Gly Ser Ala Glu He Thr Gly Leu Gly Ala He Arg Glu Asp Asn 
1055 1060 1065 

Asn He Thr Leu Lys Leu Asp Arg Cys Asn Asn Asn Asn Gin Tyr 
1070 1075 1080 

Val Ser He Asp Lys Phe Arg lie Phe Cys Lys Ala Leu Asn Pro 
1085 1090 1095 

Lys Glu He Glu Lys Leu Tyr Thr Ser Tyr Leu Ser He Thr Phe 
1100 H05 " 1110 

Leu Arg Asp Phe Trp Gly Asn Pro Leu Arg Tyr Asp Thr Glu Tyr 
1115 1120 1125 

Tyr Leu He Pro Val Ala Ser Ser Ser Lys Asp Val Gin Leu Lys 
1130 1135 " 1140 



Asn lie Thr Asp Tyr Met Tyr 
1145 " 1150 



Leu Thr Asn Ala Pro 
1155 



Ser Tyr Thr 
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Asn Gly Lys Leu Asn lie Tyr Tyr Arg Arg Leu Tyr Asn Gly Leu 
1160 1165 1170 

Lys Phe lie lie Lys Arg Tyr Thr Pro Asn Asn Glu lie Asp Ser 
1175 1180 1185 

Phe Val Lys Ser Gly Asp Phe lie Lys Leu Tyr Val Ser Tyr Asn 
1190 1195 1200 

Asn Asn Glu His lie Val Gly Tyr Pro Lys Asp Gly Asn Ala Phe 
1205 1210 1215 

Asn Asn Leu Asp Arg lie Leu Arg Val Gly Tyr Asn Ala Pro Gly 
1220 1225 1230 

lie Pro Leu Tyr Lys Lys Met Glu Ala Val Lys Leu Arg Asp Leu 
1235 1240 1245 

Lys Thr Tyr Ser Val Gin Leu Lys Leu Tyr Asp Asp Lys Asn Ala 
1250 1255 1260 

Ser Leu Gly Leu Val Gly Thr His Asn Gly Gin He Gly Asn Asp 
1265 1270 1275 

Pro Asn Arg Asp He Leu He Ala Ser Asn Trp Tyr Phe Asn His 
1280 1285 1290 

Leu Lys Asp Lys He Leu Gly Cys Asp Trp Tyr Phe Val Pro Thr 
1295 1300 * 1305 

Asp Glu Gly Trp Thr Asn Asp 
1310 1315 



<210> 142 

<211> 2637 

<212> DNA 

<213> Clostridium tetani 

<400> 142 



atgccaataa 


ccataaataa 


ttttagatat 


agtgatcctg 


ttaataatga 


tacaattatt 


60 


atgatggagc 


caccatactg 


taagggtcta 


gatatctatt 


ataaggcttt 


caaaataaca 


120 


gatcgtattt 


ggatagtgcc 


ggaaaggtat 


gaatttggga 


caaaacctga 


agattttaac 


180 


ccaccatctt 


cattaataga 


aggtgcatct 


gagtattacg atccaaatta 


tttaaggact 


240 


gattctgata 


aagatagatt 


tttacaaacc 


atggtaaaac 


tgtttaacag aattaaaaac 


3 00 


aatgtagcag 


gtgaagcctt 


attagataag 


ataataaatg 


ccatacctta 


ccttggaaat 


360 


tcatattcct 


tactagacaa 


gtttgataca 


aactctaatt 


cagtatcttt 


taatttatta 


420 


gaacaagacc 


ccagtggagc 


aactacaaaa 


tcagcaatgc 


tgacaaattt 


aataatattt 


480 
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ggacctgggc 


ctgttttaaa 


taaaaatgag 


gttagaggta 


ttgtattgag 


ggtagataat 


540 


aaaaattact 


tcccatgtag 


agatggtttt 


ggctcaataa 


tgcaaatggc 


attttgccca 


600 


gaatatgtac 


ctacctttga 


taatgtaata 


gaaaatatta 


cgtcactcac 


tattggcaaa 


660 


agcaaatatt 


ttcaagatcc 


agcattacta 


ttaatgcacg 


aacttataca 


tgtactacat 


720 


ggtttatacg 


gaatgcaggt 


atcaagccat 


gaaattattc 


catccaaaca 


agaaatttat 


780 


atgcagcata 


catatccaat 


aagtgctgaa 


gaactattca 


cttttggcgg 


acaggatgct 


840 


aatcttataa 


gtattgatat 


aaaaaacgat 


ttatatgaaa 


aaactttaaa 


tgattataaa 


900 


gctatagcta 


acaaacttag 


tcaagtcact 


agctgcaatg 


atcccaacat 


tgatattgat 


960 


agctacaaac 


aaatatatca 


acaaaaatat 


caattcgata 


aagatagcaa 


tggacaatat 


1020 


attgtaaatg 


aggataaatt 


tcagatacta 


tataatagca 


taatgtatgg 


ttttacagag 


1080 


attgaattgg 


gaaaaaaatt 


taatataaaa 


actagacttt 


cttattttag 


tatgaatcat 


1140 


gaccctgtaa 


aaattccaaa 


tttattagat 


gatacaattt 


acaatgatac 


agaaggattt 


1200 


aatatagaaa 


gcaaagatct 


gaaatctgaa 


tataaaggac 


aaaatatgag 


ggtaaataca 


1260 


aatgctttta 


gaaatgttga 


tggatcaggc 


ctagtttcaa 


aacttattgg 


cttatgtaaa 


1320 


aaaattatac 


caccaacaaa 


tataagagaa 


aatttatata 


atagaactgc 


atcattaaca 


1380 


gatttaggag 


gagaattatg 


tataaaaatt 


aaaaatgaag 


atttaacttt 


tatagctgaa 


1440 


aaaaatagct 


tttcagaaga 


accatttcaa 


gatgaaatag 


ttagttataa 


tacaaaaaat 


1500 


aaaccattaa 


attttaatta 


ttcgctagat 


aaaattattg 


tagattataa 


tctacaaagt 


1560 


aaaattacat 


tacctaatga 


taggacaacc 


ccagttacaa 


aaggaattcc 


atatgctcca 


1620 


gaatataaaa 


gtaatgctgc 


aagtacaata 


gaaatacata 


atattgatga 


caatacaata 


1680 


tatcaatatt 


tgtatgctca 


aaaatctcct 


acaactctac 


aaagaataac 


tatgactaat 


1740 


tctgttgatg 


acgcattaat 


aaattccacc 


aaaatatatt 


catattttcc 


atctgtaatc 


1800 


agtaaagtta 


accaaggtgc 


acaaggaatt 


ttattcttac 


agtgggtgag 


agatataatt 


1860 


gatgatttta 


ccaatgaatc 


ttcacaaaaa 


actactattg 


ataaaatttc 


agatgtatcc 


1920 


actattgttc 


cttatatagg 


acccgcatta 


aacattgtaa 


aacaaggcta 


tgagggaaac 


1980 


tttataggcg 


ctttagaaac 


taccggagtg 


gttttattat 


tagaatatat 


tccagaaatt 


2040 


actttaccag 


taattgcagc 


tttatctata 


gcagaaagta 


gcacacaaaa 


agaaaagata 


2100 


ataaaaacaa 


tagataactt 


tttagaaaaa 


agatatgaaa 


aatggattga 


agtatataaa 


2160 


ctagtaaaag 


caaaatggtt 


aggcacagtt 


aatacgcaat 


tccaaaaaag 


aagttatcaa 


2220 


atgtatagat 


ctttagaata 


tcaagtagat 


gcaataaaaa 


aaataataga 


ctatgaatat 


2280 


aaaatatatt 


caggacctga 


taaggaacaa 


attgccgacg 


aaattaataa 


tctgaaaaac 


2340 


aaacttgaag 


aaaaggctaa 


taaagcaatg 


ataaacataa 


atatatttat 


gagggaaagt 


2400 


tctagatcat 


ttttagttaa 


tcaaatgatt 


aacgaagcta 


aaaagcagtt 


attagagttt 


2460 
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gatactcaaa gcaaaaatat tttaatgcag tatataaaag caaattctaa atttataggt 2520 

ataactgaac taaaaaaatt agaatcaaaa ataaacaaag ttttttcaac accaattcca 2580 

ttttcttatt ctaaaaatct ggattgttgg gttgataatg aagaagatat agatgtt 2637 

<210> 143 
<211> 879 
<212> PRT 

<213> Clostridium tetani 
<400> 143 

Met Pro lie Thr lie Asn Asn Phe Arg Tyr Ser Asp Pro Val Asn Asn 
15 10 15 

Asp Thr lie lie Met Met Glu Pro Pro Tyr Cys Lys Gly Leu Asp lie 
20 25 30 

Tyr Tyr Lys Ala Phe Lys He Thr Asp Arg He Trp He Val Pro Glu 
35 40 45 

Arg Tyr Glu Phe Gly Thr Lys Pro Glu Asp Phe Asn Pro Pro Ser Ser 
50 55 60 

Leu He Glu Gly Ala Ser Glu Tyr Tyr Asp Pro Asn Tyr Leu Arg Thr 
65 70 75 80 

Asp Ser Asp Lys Asp Arg Phe Leu Gin Thr Met Val Lys Leu Phe Asn 
85 90 95 

Arg lie Lys Asn Asn Val Ala Gly Glu Ala Leu Leu Asp Lys He He 
100 105 110 

Asn Ala He Pro Tyr Leu Gly Asn Ser Tyr Ser Leu Leu Asp Lys Phe 
115 120 125 

Asp Thr Asn Ser Asn Ser Val Ser Phe Asn Leu Leu Glu Gin Asp Pro 
130 135 140 

Ser Gly Ala Thr Thr Lys Ser Ala Met Leu Thr Asn Leu He He Phe 
145 150 155 160 

Gly Pro Gly Pro Val Leu Asn Lys Asn Glu Val Arg Gly He Val Leu 
165 170 175 

Arg Val Asp Asn Lys Asn Tyr Phe Pro Cys Arg Asp Gly Phe Gly Ser 
180 185 190 



He Met Gin Met Ala Phe Cys Pro Glu Tyr Val Pro Thr Phe Asp Asn 
195 200 205 
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Val lie Glu Asn lie Thr Ser Leu Thr lie Gly Lys Ser Lys Tyr Phe 
210 215 220 



Gin Asp Pro Ala Leu Leu Leu Met His Glu Leu He His Val Leu His 
225 230 235 240 

Gly Leu Tyr Gly Met Gin Val Ser Ser His Glu He lie Pro Ser Lys 
245 250 255 

Gin Glu He Tyr Met Gin His Thr Tyr Pro He Ser Ala Glu Glu Leu 
260 265 270 

Phe Thr Phe Gly Gly Gin Asp Ala Asn Leu He Ser He Asp He Lys 
275 280 285 



Asn Asp Leu Tyr Glu Lys Thr Leu Asn Asp Tyr Lys Ala He Ala Asn 
290 295 300 

Lys Leu Ser Gin Val Thr Ser Cys Asn Asp Pro Asn He Asp He Asp 
305 310 315 *" 320 



Ser Tyr Lys Gin He Tyr Gin Gin Lys Tyr Gin Phe Asp Lys Asp Ser 
325 330 335 

Asn Gly Gin Tyr He Val Asn Glu Asp Lys Phe Gin He Leu Tyr Asn 

340 345 350 



Ser He Met Tyr Gly Phe Thr Glu He Glu Leu Gly Lys Lys Phe Asn 

355 360 365 

He Lys Thr Arg Leu Ser Tyr Phe Ser Met Asn His Asp Pro Val Lys 

370 375 380 

He Pro Asn Leu Leu Asp Asp Thr He Tyr Asn Asp Thr Glu Gly Phe 

385 390 395 ~ 400 

Asn He Glu Ser Lys Asp Leu Lys Ser Glu Tyr Lys Gly Gin Asn Met 

405 410 415 



Arg Val Asn Thr Asn Ala Phe Arg Asn Val Asp Gly Ser Gly Leu Val 
420 425 430 



Ser Lys Leu He Gly Leu Cys Lys Lys lie He Pro Pro Thr Asn He 
435 440 445 



Arg Glu Asn Leu Tyr Asn Arg Thr Ala Ser Leu Thr Asp Leu Gly Gly 
450 455 460 



Glu Leu Cys He Lys He Lys Asn Glu Asp Leu Thr Phe He Ala Glu 
465 470 475 480 
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Lys Asn Ser Phe Ser Glu Glu Pro Phe Gin Asp Glu lie Val Ser Tyr 
485 490 495 

Asn Thr Lys Asn Lys Pro Leu Asn Phe Asn Tyr Ser Leu Asp Lys He 
500 505 510 

He Val Asp Tyr Asn Leu Gin Ser Lys He Thr Leu Pro Asn Asp Arg 
515 520 525 

Thr Thr Pro Val Thr Lys Gly lie Pro Tyr Ala Pro Glu Tyr Lys Ser 
530 535 540 

Asn Ala Ala Ser Thr lie Glu He His Asn He Asp Asp Asn Thr He 
545 550 555 * 560 

Tyr Gin Tyr Leu Tyr Ala Gin Lys Ser Pro Thr Thr Leu Gin Arg He 
565 570 575 

Thr Met Thr Asn Ser Val Asp Asp Ala Leu He Asn Ser Thr Lys He 
580 585 590 

Tyr Ser Tyr Phe Pro Ser Val He Ser Lys Val Asn Gin Gly Ala Gin 
595 600 605 

Gly .He Leu Phe Leu Gin Trp Val Arg Asp lie He Asp Asp Phe Thr 
610 615 620 

Asn Glu Ser Ser Gin Lys Thr Thr He Asp Lys He Ser Asp Val Ser 
625 630 635 640 

Thr He Val Pro Tyr. He Gly Pro Ala Leu Asn He Val Lys Gin Gly 
645 650 655 

Tyr Glu Gly Asn Phe lie Gly Ala Leu Glu Thr Thr Gly Val Val Leu 
660 665 670 

Leu Leu Glu Tyr He Pro Glu He Thr Leu Pro Val He Ala Ala Leu 
675 680 685 

Ser He Ala Glu Ser Ser Thr Gin Lys Glu Lys He He Lys Thr lie 
690 695 700 

Asp Asn Phe Leu Glu Lys Arg Tyr Glu Lys Trp He Glu Val Tyr Lys 
705 710 715 720 

Leu Val Lys Ala Lys Trp Leu Gly Thr Val Asn Thr Gin Phe Gin Lys 
725 730 735 



Arg Ser Tyr Gin Met Tyr Arg Ser Leu Glu Tyr Gin Val Asp Ala lie 
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740 745 750 



Lys Lys lie lie Asp Tyr Glu Tyr Lys He Tyr Ser Gly Pro Asp Lys 
755 760 765 

Glu Gin He Ala Asp Glu He Asn Asn Leu Lys Asn Lys Leu Glu Glu 
770 775 780 



Lys Ala Asn Lys Ala Met He Asn He Asn He Phe Met Arg Glu Ser 
785 790 795 800 

Ser Arg Ser Phe Leu Val Asn Gin Met He Asn Glu Ala Lys Lys Gin 
805 810 815 

Leu Leu Glu Phe Asp Thr Gin Ser Lys Asn He Leu Met Gin Tyr He 
820 825 8?0 

Lys Ala Asn Ser Lys Phe He Gly He Thr Glu Leu Lys Lys Leu Glu 
835 ~ 840 845 

Ser Lys He Asn Lys Val Phe Ser Thr Pro He Pro Phe Ser Tyr Ser 
850 855 860 

Lys Asn Leu Asp Cys Trp Val Asp Asn Glu Glu Asp He Asp Val 
865 870 875 



<210> 144 
<211> 2616 
<212> DNA 

<213> Clostridium tetani 










<400> 144 
atgccaataa 


ccataaataa 


ttttagatat 


agtgatcctg 


ttaataatga 


tacaattatt 


60 


atgatggagc 


caccatactg 


taagggtcta 


gatatctatt 


ataaggcttt 


caaaataaca 


120 


gatcgtattt 


ggatagtgcc 


ggaaaggtat 


gaatttggga 


caaaacctga 


agattttaac 


180 


ccaccatctt 


cattaataga 


aggtgcatct 


gagtattacg 


atccaaatta 


tttaaggact 


240 


gattctgata 


aagatagatt 


tttacaaacc 


atggtaaaac 


tgtttaacag 


aattaaaaac 


300 


aatgtagcag 


gtgaagcctt 


attagataag 


ataataaatg 


ccatacctta 


ccttggaaat 


360 


tcatattcct 


tactagacaa 


gtttgataca 


aactctaatt 


cagtatcttt 


taatttatta 


420 


gaacaagacc 


ccagtggagc 


aactacaaaa 


tcagcaatgc 


tgacaaattt 


aataatattt 


480 


ggacctgggc 


ctgttttaaa 


taaaaatgag 


gttagaggta 


ttgtattgag 


ggtagataat 


540 


aaaaattact 


tcccatgtag 


agatggtttt 


ggctcaataa 


tgcaaatggc 


attttgccca 


600 


gaatatgtac 


ctacctttga 


taatgtaata 


gaaaatatta 


cgtcactcac 


tattggcaaa 


660 


agcaaatatt 


ttcaagatcc 


agcattacta 


ttaatgcacg 


aacttataca 


tgtactacat 


720 


ggtttatacg 


gaatgcaggt 


atcaagccat 


gaaattattc 


catccaaaca 


agaaatttat 


780 
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atgcagcata 


catatccaat 


aagcgccgaa gaactattca cttttggcgg acaggatgct 


840 


aatcttataa 


gtattqatat 


acidaadcgac ctacatgaaa aaactttaaa tgattataaa 


900 


gctatagcta 


acaaacttaa 


LOdsgtcact agcugcaatg atcccaacat tgatattgat 


960 


agctacaaac 


aaatatatca 


acaaaaacat caattcgata aagatagcaa tggacaatat 


1020 


attgtaaatg 




tcagatacta tataatagca taatgtatgg ttttacagag 


1080 


attgaattgg 


gaaaaaaatt 


taatataaaa actagacttt cttattttag tatgaatcat 


1140 


gaccctgtaa 


aaattccaaa 


tttattagat gatacaattt acaatgatac agaaggattt 


1200 


aatatagaaa 


gcaaagatct 


gaaatctgaa tataaaggac aaaatatgag ggtaaataca 


1260 


aatgctttta gaaatgttga tggatcaggc ctagtttcaa aacttattgg cttatgtaaa 


1320 


tctgaagaaa agctttacga 


cgacgacgac aaagaccgtt ggggttcttc gcgtatctgt 


1380 


ataaaaatta 


aaaatgaaga 


tttaactttt atagctgaaa aaaatagctt ttcagaagaa 


1440. 


ccatttcaag 


atgaaatagt 


tagttataat acaaaaaata aaccattaaa ttttaattat 


1500 


tcgctagata 


aaattattgt 


agattataat ctacaaagta aaattacatt acctaatgat 


1560 


aggacaaccc 


cagttacaaa 


aggaattcca tatgctccag aatataaaag taatgctgca 


1620 


agtacaatag 


aaatacataa 


tattgatgac aatacaatat atcaatattt gtatgctcaa 


1680 


aaatctccta 


caactctaca 


aagaataact atgactaatt ctgttgatga cgcattaata 


1740 


aattccacca 


aaatatattc 


atattttcca tctgtaatca gtaaagttaa ccaaggtgca 


1800 


caaggaattt 


tattcttaca 


gtgggtgaga gatataattg atgattttac caatgaatct 


1860 


tcacaaaaaa 


ctactattga 


taaaatttca gatgtatcca ctattgttcc ttatatagga 


1920 


cccgcattaa 


acattgtaaa 


acaaggctat gagggaaact ttataggcgc tttagaaact 


1980 


accggagtgg 


ttttattatt 


agaatatatt ccagaaatta ctttaccagt aattgcagct 


2040 


ttatctatag 


cagaaagtag 


cacacaaaaa gaaaagataa taaaaacaat agataacttt 


2100 


ttagaaaaaa gatatgaaaa atggattgaa gtatataaac tagtaaaagc aaaatggtta 


2160 


ggcacagtta 


atacgcaatt 


ccaaaaaaga agttatcaaa tgtatagatc tttagaatat 


2220 


caagtagatg 


caataaaaaa 


aataatagac tatgaatata aaatatattc aggacctgat 


2280 


aaggaacaaa 


ttgccgacga 


aattaataat ctgaaaaaca aacttgaaga aaaggctaat 


2340 


aaagcaatga 


taaacataaa 


tatatttatg agggaaagtt ctagatcatt tttagttaat 


2400 


caaatgatta 


acgaagctaa 


aaagcagtta ttagagtttg atactcaaag caaaaatatt 


2460 


ttaatgcagt 


atataaaagc 


aaattctaaa tttataggta taactgaact aaaaaaatta 


2520 


gaatcaaaaa 


taaacaaagt 


tttttcaaca ccaattccat tttcttattc taaaaatctg 


2580 


gattgttggg 


ttgataatga 


agaagatata gatgtt 


2616 



<210> 145 
<211> 872 
<212> PRT 
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<213> Clostridium tetani 
<400> 145 

Met Pro lie Thr lie Asn Asn Phe Arg Tyr Ser Asp Pro Val Asn Asn 
1 5 10 15 



Asp Thr He lie Met Met Glu Pro Pro Tyr Cys Lys Gly Leu Asp He 
20 25 30 



Tyr Tyr Lys Ala Phe Lys He Thr Asp Arg He Trp He Val Pro Glu 
35 40 45 



Arg Tyr Glu Phe Gly Thr Lys Pro Glu Asp Phe Asn Pro Pro Ser Ser 
50 55 60 



Leu He Glu Gly Ala Ser_Glu Tyx Tyr Asp Pro Asn Tyr Leu Arg Thr. 
65 70 75 80 



Asp Ser Asp Lys Asp Arg Phe Leu Gin Thr Met Val Lys Leu Phe Asn 
85 90 95 



Arg He Lys Asn Asn Val Ala Gly Glu Ala Leu Leu Asp Lys He He 
100 105 110 



Asn Ala He Pro Tyr Leu Gly Asn Ser Tyr Ser Leu Leu Asp Lys Phe 
115 120 125 



Asp Thr Asn Ser Asn Ser Val Ser Phe Asn Leu Leu Glu Gin Asp Pro 
130 135 140 



Ser Gly Ala Thr Thr Lys Ser Ala Met Leu Thr Asn Leu He He Phe 
145 150 155 160 



Gly Pro Gly Pro Val Leu Asn Lys Asn Glu Val Arg Gly He Val Leu 
165 170 175 



Arg Val Asp Asn Lys Asn Tyr Phe Pro Cys Arg Asp Gly Phe Gly Ser 
180 185 190 



He Met Gin Met Ala Phe Cys Pro Glu Tyr Val Pro Thr Phe Asp Asn 
195 200 205 



Val He Glu Asn He Thr Ser Leu Thr He Gly Lys Ser Lys Tyr Phe 
210 215 220 



Gin Asp Pro Ala Leu Leu Leu Met His Glu Leu He His Val Leu His 
225 230 235 240 



Gly Leu Tyr Gly Met Gin Val Ser Ser His Glu He He Pro Ser Lys 
245 250 255 
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Gin Glu He Tyr Met Gin His Thx Tyr Pro He Ser Ala Glu Glu Leu 
260 265 270 



Phe Thr Phe Gly Gly Gin Asp Ala Asn Leu He Ser He Asp He Lys 
275 280 285 



Asn Asp Leu Tyr Glu Lys Thr Leu Asn Asp Tyr Lys Ala He Ala Asn 
290 295 300 

Lys Leu Ser Gin Val Thr Ser Cys Asn Asp Pro Asn He Asp He Asp 
305 310 315 320 

Ser Tyr Lys Gin lie Tyr Gin Gin Lys Tyr Gin Phe Asp Lys Asp Ser 
325 330 335 

Asn Gly* Gin Tyr He Val Asn Glu Asp Lys Phe Gin He Leu Tyr Asn 
340 345 350 

Ser He Met Tyr Gly Phe Thr Glu He Glu Leu Gly Lys Lys Phe Asn 
355 360 365 

He Lys Thr Arg Leu Ser Tyr Phe Ser Met Asn His Asp Pro Val Lys 
370 375 380 

He Pro Asn Leu Leu Asp Asp Thr He Tyr- Asn Asp Thr Glu Gly Phe 
385 390 395 * 400 

Asn He Glu Ser Lys Asp Leu Lys Ser Glu Tyr Lys Gly Gin Asn Met 
405 410 415 

Arg Val Asn Thr Asn Ala Phe Arg Asn Val' Asp Gly Ser Gly Leu Val 
420 425 430 

Ser Lys Leu He Gly Leu Cys Lys Ser Glu Glu Lys Leu Tyr Asp Asp 
435 440 445 



Asp Asp Lys Asp Arg Trp Gly Ser Ser Arg He Cys He Lys He Lys 
450 455 460 



Asn Glu Asp Leu Thr Phe He Ala Glu Lys Asn Ser Phe Ser Glu Glu 
465 470 475 480 



Pro Phe Gin Asp Glu He Val Ser Tyr Asn Thr Lys Asn Lys Pro Leu 
485 490 495 



Asn Phe Asn Tyr Ser Leu Asp Lys He He Val Asp Tyr Asn Leu Gin 
500 505 510 



Ser Lys He Thr Leu Pro Asn Asp Arg Thr Thr Pro Val Thr Lys Gly 
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525 



lie Pro Tyr Ala Pro Glu Tyr Lys Ser Asn Ala Ala Ser Thr lie Glu 
530 535 540 

He His Asn He Asp Asp Asn Thr lie Tyr Gin Tyr Leu Tyr Ala Gin 
545 550 555 " 560 

Lys Ser Pro Thr Thr Leu Gin Arg He Thr Met Thr Asn Ser Val Asp 
565 570 575 

Asp Ala Leu He Asn Ser Thr Lys He Tyr Ser Tyr Phe Pro Ser Val 
580 585 590 

lie Ser Lys Val Asn Gin Gly Ala Gin Gly He Leu Phe Leu Gin Trp 
595 600 605 

Val Arg Asp He He Asp Asp Phe Thr Asn Glu Ser Ser Gin Lys Thr 
610 615 620 

Thr He Asp Lys He Ser Asp Val Ser Thr He Val Pro Tyr He Gly 
625 630 635 640 

Pro Ala Leu Asn He Val Lys Gin Gly Tyr Glu Gly Asn Phe He Gly 
645 650 655 

Ala Leu Glu Thr Thr Gly Val Val Leu Leu Leu Glu Tyr He Pro Glu 
660 665 670 

He Thr Leu Pro Val He Ala Ala Leu Ser lie Ala Glu Ser Ser Thr 
675 680 685 

Gin Lys Glu Lys lie He Lys Thr He Asp Asn Phe Leu Glu Lys Arg 
690 695 700 

Tyr Glu Lys Trp He Glu Val Tyr Lys Leu Val Lys Ala Lys Trp Leu 
705 710 715 720 

Gly Thr Val Asn Thr Gin Phe Gin Lys Arg Ser Tyr Gin Met Tyr Arg 
725 730 735 

Ser Leu Glu Tyr Gin Val Asp Ala He Lys Lys He He Asp Tyr Glu 
740 745 ~ 1 750 

Tyr Lys He Tyr Ser Gly Pro Asp Lys Glu Gin He Ala Asp Glu He 
755 760 765 



Asn Asn Leu Lys Asn Lys Leu Glu Glu Lys Ala Asn Lys Ala Met He 
770 775 " 780 
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Asn lie Asn lie Phe Met Arg Glu Ser Ser Arg Ser Phe Leu Val Asn 
785 790 795 800 

Gin Met lie Asn Glu Ala Lys Lys Gin Leu Leu Glu Phe Asp Thr Gin 
805 810 815 

Ser Lys Asn lie Leu Met Gin Tyr lie Lys Ala Asn Ser Lys Phe lie 
820 ~ 825 830 

Gly lie Thr Glu Leu Lys Lys Leu Glu Ser Lys lie Asn Lys Val Phe 
835 840 845 

Ser Thr Pro lie Pro Phe Ser Tyr Ser Lys Asn Leu Asp Cys Trp Val 

850 855 860 

Asp Asn Glu Glu Asp lie Asp Val 



<210> 146 
<211> 2661 
<212> DNA 

<213> Clostridium tetani 
<400> 146 

atgccaataa ccataaataa ttttagatat agtgatcctg ttaataatga tacaattatt 60 

atgatggagc caccatactg taagggtcta gatatctatt ataaggcttt caaaataaca 120 

gatcgtattt ggatagtgcc ggaaaggtat gaatttggga caaaacctga agattttaac 180 

ccaccatctt cattaataga aggtgcatct gagtattacg atccaaatta tttaaggact 240 

gattctgata aagatagatt tttacaaacc atggtaaaac tgtttaacag aattaaaaac 300 

aatgtagcag gtgaagcctt attagataag ataataaatg ccatacctta ccttggaaat 360 

tcatattcct tactagacaa gtttgataca aactctaatt cagtatcttt taatttatta 420 

gaacaagacc ccagtggagc aactacaaaa tcagcaatgc tgacaaattt aataatattt 480 

ggacctgggc ctgttttaaa taaaaatgag gttagaggta ttgtattgag ggtagataat 540 

aaaaattact tcccatgtag agatggtttt ggctcaataa tgcaaatggc attttgccca 600 

gaatatgtac ctacctttga taatgtaata gaaaatatta cgtcactcac tattggcaaa 660 

agcaaatatt ttcaagatcc agcattacta ttaatgcacg aacttataca tgtactacat 720 

ggtttatacg gaatgcaggt atcaagccat gaaattattc catccaaaca agaaatttat 780 

atgcagcata catatccaat aagtgctgaa gaactattca cttttggcgg acaggatgct 840 

aatcttataa gtattgatat aaaaaacgat ttatatgaaa aaactttaaa tgattataaa 900 

gctatagcta acaaacttag tcaagtcact agctgcaatg atcccaacat tgatattgat 960 

agctacaaac aaatatatca acaaaaatat caattcgata aagatagcaa tggacaatat 1020 

attgtaaatg aggataaatt tcagatacta tataatagca taatgtatgg ttttacagag 1080 
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attgaattgg 


gaaaaaaatt 


taatataaaa 


actagacttt 


cttattttag 


tatgaatcat 


1140 


gaccctgtaa 


aaattccaaa 


tttattagat 


gatacaattt 


acaatgatac 


agaaggattt 


1200 


aatatagaaa 


gcaaagatct 


gaaatctgaa 


tataaaggac 


aaaatatgag 


ggtaaataca 


1260 


aatgctttta 


gaaatgttga 


tggatcaggc 


ctagtttcaa 


aacttattgg 


cttatgtaaa 


1320 


aaaattatac 


caccaacaaa 


tataagagaa 


aatttatata 


atagaactgc 


atcattaaca 


1380 


gatttaggag 


gagaattatg 


tataaaaatt 


aaaaatgaag 


atttaacttt 


tatagctgaa 


1440 


aaaaatagct 


tttcagaaga 


accatttcaa 


gatgaaatag 


ttagttataa 


tacaaaaaat 


1500 


aaaccattaa 


attttaatta 


ttcgctagat 


aaaattattg 


tagattataa 


tctacaaagt 


1560 


aaaattacat 


tacctaatga 


taggacaacc 


ccagttacaa 


aaggaattcc 


atatgctcca 


1620 


gaatataaaa 


gtaatgctgc 


aagtacaata 


gaaatacata 


atattgatga 


caatacaata 


1680 


tatcaatatt 


tgtatgctca 


aaaatctcct 


acaactr.tac 


aaagaataac 


tatgactaat . 


1740 


tctgttgatg 


acgcattaat 


aaattccacc 


aaaatatatt 


catattttcc 


atctgtaatc 


1800 


agtaaagtta 


accaaggtgc 


acaaggaatt 


ttattcttac 


agtgggtgag 


agatataatt 


1860 


gatgatttta 


ccaatgaatc 


ttcacaaaaa 


actactattg 


ataaaatttc 


agatgtatcc 


1920 


actattgttc 


cttatatagg 


acccgcatta 


aacattgtaa 


aacaaggcta 


tgagggaaac 


1980 


tttataggcg 


ctttagaaac 


taccggagtg 


gttttattat 


tagaatatat 


tccagaaatt 


2040 


actttaccag 


taattgcagc 


tttatctafca 


gcagaaagta 


gcacacaaaa 


agaaaagata 


2100 


ataaaaacaa 


tagataactt 


tttagaaaaa 


agatatgaaa 


aatggattga 


agtatataaa 


2160 


ctagtaaaag 


caaaatggtt 


aggcacagtt 


aatacgcaat 


tccaaaaaag 


aagttatcaa 


2220 


atgtatagat 


ctttagaata 


tcaagtagat 


gcaataaaaa 


aaataataga 


ctatgaatat 


2280 


aaaatatatt 


caggacctga 


taaggaacaa 


attgccgacg 


aaattaataa 


tctgaaaaac 


2340 


aaacttgaag 


aaaaggctaa 


taaagcaatg 


ataaacataa 


atatatttat 


gagggaaagt 


2400 


tctagatcat 


ttttagttaa 


tcaaatgatt 


aacgaagcta 


aaaagcagtt 


attagagttt 


2460 


gatactcaaa 


gcaaaaatat 


tttaatgcag 


tatataaaag 


caaattctaa 


atttataggt 


2520 


ataactgaac 


taaaaaaatt 


agaatcaaaa 


ataaacaaag 


ttttttcaac 


accaattcca 


2580 


ttttcttatt 


ctaaaaatct 


ggattgttgg 


gttgataatg 


aagaagatat 


agatgttata 


2640 


ttaaaaaaga 


gtacaatttt 


a 








2661 



<210> 147 

<211> 887 

<212> PRT 

<213> Clostridium tetani 

<400> 147 



Met Pro lie Thr lie Asn Asn Phe Arg Tyr Ser Asp Pro Val Asn Asn 
1 5 10 15 
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Asp Thr lie lie Met Met Glu Pro Pro Tyr Cys Lys Gly Leu Asp lie 
20 25 30 

Tyr Tyr Lys Ala Phe Lys He Thr Asp Arg He Trp He Val Pro Glu 
35 40 " 45 



Arg Tyr Glu Phe Gly Thr Lys Pro Glu Asp Phe Asn Pro Pro Ser Ser 
. 50 55 60 



Leu He Glu Gly Ala Ser Glu Tyr Tyr Asp Pro Asn Tyr Leu Arg Thr 
65 70 75 80 

Asp Ser Asp Lys Asp Arg Phe Leu Gin Thr Met Val Lys Leu Phe Asn 
85 90 95 

Arg He Lys Asn Asn Val Ala Gly Glu Ala Leu Leu Aso Lys lie He 
100 105 " 110 

Asn Ala He Pro Tyr Leu Gly Asn Ser Tyr Ser Leu Leu Asp Lys Phe 
115 120 125 

Asp Thr Asn Ser Asn Ser Val Ser Phe Asn Leu Leu Glu Gin Asp Pro 
130 135 140 

Ser Gly Ala Thr Thr Lys Ser Ala Met Leu Thr Asn Leu He He Phe 
145 150 155 160 

Gly Pro Gly Pro Val Leu Asn Lys Asn Glu Val Arg Gly He Val Leu 
165 170 ~ 175 

Arg Val Asp Asn Lys Asn Tyr Phe Pro Cys Arg Asp Gly Phe Gly Ser 
180 185 190 

He Met Gin Met Ala Phe Cys Pro Glu Tyr Val Pro Thr Phe Asp Asn 
195 200 205 

Val He Glu Asn He Thr Ser Leu Thr He Gly Lys Ser Lys Tyr Phe 
210 215 220 

Gin Asp Pro Ala Leu Leu Leu Met His Glu Leu He His Val Leu His 
225 230 235 240 

Gly Leu Tyr Gly Met Gin Val Ser Ser His Glu He He Pro Ser Lys 
245 250 255 

Gin Glu He Tyr Met Gin His Thr Tyr Pro He Ser Ala Glu Glu Leu 
260 265 270 

Phe Thr Phe Gly Gly Gin Asp Ala Asn Leu He Ser He Asp He Lys 
275 280 285 
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Asn Asp Leu Tyr Glu Lys Thr Leu Asn Asp Tyr Lys Ala lie Ala Asn 
290 295 300 



Lys Leu Ser Gin Val Thr Ser Cys Asn Asp Pro Asn lie Asp lie Asp 
305 310 315 320 



Ser Tyr Lys Gin lie Tyr Gin Gin Lys Tyr Gin Phe Asp Lys Asp Ser 

325 330 "* 335 

Asn Gly Gin Tyr lie Val Asn Glu Asp Lys Phe Gin lie Leu Tyr Asn 

340 345 350 



Ser lie Met Tyr Gly Phe Thr Glu lie Glu Leu Gly Lys Lys Phe Asn 
355 360 365 

lie Lys Thr Arg Leu Ser Tyr Phe Ser Met Asn His Asp Pro Val Lys 
370 375 380 



lie Pro Asn Leu Leu Asp Asp Thr lie Tyr Asn Asp Thr Glu Gly Phe 
385 390 395 400 



Asn lie Glu Ser Lys Asp Leu Lys Ser Glu Tyr Lys Gly Gin Asn Met 
405 410 415 

Arg Val Asn Thr Asn Ala Phe Arg Asn Val Asp Gly Ser Gly Leu Val 
420 425 430 



Ser Lys Leu lie JGly Leu Cys Lys Lys lie lie Pro Pro Thr Asn lie 
435 440 445 



Arg Glu Asn Leu Tyr Asn Arg Thr Ala Ser Leu Thr Asp Leu Gly Gly 
450 455 460 



Glu Leu Cys lie Lys lie Lys Asn Glu Asp Leu Thr Phe lie Ala Glu 
465 470 475 480 



Lys Asn Ser Phe Ser Glu Glu Pro Phe Gin Asp Glu lie Val Ser Tyr 
485 490 " 495 



Asn Thr Lys Asn Lys Pro Leu Asn Phe Asn Tyr Ser Leu Asp Lys lie 
500 505 " 510 



lie Val Asp Tyr Asn Leu Gin Ser Lys lie Thr Leu Pro Asn Asp Arg 
515 520 * 525 



Thr Thr Pro Val Thr Lys Gly He Pro Tyr Ala Pro Glu Tyr Ly s Ser 
530 535 540 



Asn Ala Ala Ser Thr He Glu He His Asn He Asp Asp Asn Thr He 
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545 550 555 560 

Tyr Gin Tyr Leu Tyr Ala Gin Lys Ser Pro Thr Thr Leu Gin Arg lie 
565 570 575 



Thr Met Thr Asn Ser Val Asp Asp Ala Leu lie Asn Ser Thr Lys lie 
580 585 590 



Tyr Ser Tyr Phe Pro Ser Val lie Ser Lys Val Asn Gin Gly Ala Gin 
595 600 605 



Gly lie Leu Phe Leu Gin Trp Val Arg Asp lie lie Asp Asp Phe Thr 
610 615 620 



Asn Glu Ser Ser Gin Lys Thr Thr lie Asp Lys lie Ser Asp Val Ser 
625 630 635 640 

Thr lie Val Pro Tyr lie Gly Pro Ala Leu Asn lie Val Lys Gin Gly 
645 650 655 

Tyr Glu Gly Asn Phe lie Gly Ala Leu Glu Thr Thr Gly Val Val Leu 
660 665 670 

Leu Leu Glu Tyr lie Pro Glu lie Thr Leu Pro Val lie Ala Ala Leu 
675 680 685 

Ser lie Ala Glu Ser Ser Thr Gin Lys Glu Lys lie He Lys Thr He 
690 695 700 

Asp Asn Phe Leu Glu Lys Arg Tyr Glu Lys Trp He Glu Val Tyr Lys 
705 710 715 720 

Leu Val Lys Ala Lys Trp Leu Gly Thr Val Asn Thr Gin Phe Gin Lys 
725 730 735 

Arg Ser Tyr Gin Met Tyr Arg Ser Leu Glu Tyr Gin Val Asp Ala He 
740 745 750 



Lys Lys He He Asp Tyr Glu Tyr Lys He Tyr Ser Gly Pro Asp Lys 

755 760 " 765 

Glu Gin He Ala Asp Glu He Asn Asn Leu Lys Asn Lys Leu Glu Glu 

770 775 780 

Lys Ala Asn Lys Ala Met He Asn He Asn He Phe Met Arg Glu Ser 

785 790 795 800 

Ser Arg Ser Phe Leu Val Asn Gin Met He Asn Glu Ala Lys Lys Gin 

805 810 815 
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Leu Leu Glu Phe Asp Thr Gin Ser Lys Asn lie Leu Met Gin Tyr lie 
820 825 830 

Lys Ala Asn Ser Lys Phe lie Gly lie Thr Glu Leu Lys Lys Leu Glu 
835 840 845 

Ser Lys lie Asn Lys Val Phe Ser Thr Pro lie Pro Phe Ser Tyr Ser 
850 855 860 



Lys Asn Leu Asp Cys Trp Val Asp Asn Glu Glu Asp lie Asp Val lie 
865 870 875 880 



Leu Lys Lys Ser Thr lie Leu 
885 



<210> 148 

<211> 2619 

<212> DNA 

<213> Clostridium botulinum 



<220> 

<221> CDS 

<222> (1) . . (2619) 

<400> 148 

gga tec atg gag ttc gtg aac aag cag ttc aac tat aag gac cct gta 48 

Gly Ser Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val 

1 5 10 15 

aac ggt gtt gac att gec tac ate aaa att cca aac gec ggc cag atg 96 
Asn Gly Val Asp lie Ala Tyr lie Lys lie Pro Asn Ala Gly Gin Met 
20 25 30 

cag ccg gtg aag get ttc aag att cat aac aaa ate tgg gtt att ccg 144 
Gin Pro Val Lys Ala Phe Lys lie His Asn Lys lie Trp Val lie Pro 
35 40 45 

gaa cgc gat aca ttt acg aac ccg gaa gaa gga gac ttg aac ccg ccg 192 
Glu Arg Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro 
50 55 60 

ccg gaa gca aag cag gtg cca gtt tea tac tac gat tea acc tat ctg 240 
Pro Glu Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu 
65 70 75 80 

age aca gac aac gag aag gat aac tac ctg aag gga gtg acc aaa tta 288 
Ser Thr Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu 
85 90 95 

ttc gag cgt att tat tec act gac ctg ggc cgt atg ctg ctg acc tea 336 
Phe Glu Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser 
100 105 110 

ate gtc cgc gga ate cca ttt tgg ggt ggc agt acc att gac acg gag 384 
lie Val Arg Gly lie Pro Phe Trp Gly Gly Ser Thr lie Asp Thr Glu 
115 120 125 

ttg aag gtt att gac act aac tgc att aac gtg ate caa cca gac ggt 432 
Leu Lys Val lie Asp Thr Asn Cys He Asn Val lie Gin Pro Asp Gly 
130 . 135 140 
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age tac aga tct gaa gaa ctt aac etc gta ate ate ggg ccc tec gcg 480 
Ser Tyr Arg Ser Glu Glu Leu Asn Leu Val lie lie Gly Pro Ser Ala 
145 150 155 160 

gac att ate cag ttt gag tgc aag age ttt ggc cac gaa gtg ttg aac 528 
Asp lie lie Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn 
165 ~ 170 175 

ctg acg cgt aac ggt tac ggc tct act cag tac att cgt ttc age cca 576 
Leu Thr Arg Asn Gly Tyr Gly Ser Thr Gin Tyr lie Arg Phe Ser Pro 
180 185 190 

gac ttc acg ttc ggt ttc gag gag age ctg gag gtt gat acc aac ccg 624 
Asp Phe Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro 
195 200 205 

ctg ttg ggt gca ggc aag ttc gca act gat cca gcg gtg acc ctg gca 672 
Leu Leu Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala 
210 215 . 220 

cac gag ctg ate cac gec ggt cat ogt ctg tat ggc att gcg att aac 720 
His Glu Leu lie His Ala Gly His Arg Leu Tyr Gly He Ala He Asn 
225 230 235 240 

ccg aac cgc gtg ttc aag gtt aac acc aac gee tac tac gag atg agt 768 
Pro Asn Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser 
245 250 255 

ggt tta gaa gta age ttc gag gaa ctg cgc acg ttc ggt ggc cat gat 816 
Gly Leu Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp 
260 265 270 

gcg aag ttt ate gac age ttg cag gag aac gag ttc cgt ctg tac tac 864 
Ala Lys Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr 
275 280 285 

tac aac aag ttt aaa gat att gca agt aca ctg aac aag get aag tec 912 
Tyr Asn Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser 
290 295 300 

att gtg ggt acc act get tea tta cag tat atg aaa aat gtt ttt aaa 960 
He Val Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys 
305 310 315 320 

gag aaa tat etc eta tct gaa gat aca tct gga aaa ttt teg gta gat 10 08 

. Glu Lys Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp 
325 330 335 

aaa tta aaa ttt gat aag tta tac aaa atg tta aca gag att tac aca 1056 
Lys Leu Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr 
340 345 350 

gag gat aat ttt gtt aag ttt ttt aaa gta ctt aac aga aaa aca tat 1104 
Glu Asp Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr 
355 360 365 

ttg aat ttt gat aaa gee gta ttt aag ata aat ata gta cct aag gta 1152 
Leu Asn Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val 
370 375 380 

aat tac aca ata tat gat gga ttt aat tta aga aat aca aat tta gca 1200 
Asn Tyr Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala 
385 390 395 400 

gca aac ttt aat ggt caa aat aca gaa att aat aat atg aat ttt act 1248 
Ala Asn Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr 
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405 



410 



415 



aaa eta aaa aat ttt act gga ttg ttt gaa ttt tat aag ttg eta tgt 
Lys Leu Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys 
420 425 430 

gta aga ggg ata ata act tct aaa act aaa tea tta gat aaa gga tac 
Val Arg Gly lie lie Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr 
435 440 445 



1296 



1344 



aat aag gca tta aat gat tta tgt ate aaa gtt aat aat tgg gac ttg 1392 
Asn Lys Ala Leu Asn Asp Leu Cys lie Lys Val Asn Asn Trp Asp Leu 
450 455 460 

ttt ttt agt cct tea gaa gat aat ttt act aat gat eta aat aaa gga 1440 
Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly 
465 470 475 480 



gaa gaa att aca tct gat act aat ata gaa gca gca gaa gaa aat att 
Glu Glu lie Thr Ser Asp Thr Asn lie Glu Ala Ala Glu Glu Asn lie 
. 4«5 490 495 

agt tta gat tta ata caa caa tat tat tta acc ttt aat ttt gat aat 
Ser Leu Asp Leu lie Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn 
500 505 510 

gaa cct gaa aat att tea ata gaa aat ctt tea agt gac att ata ggc 
Glu Pro Glu Asn He Ser lie Glu Asn Leu Ser Ser Asp He He Gly 
515 520 525 

caa tta gaa ctt atg cct aat ata gaa aga ttt cct aat gga aaa aag 
Gin Leu Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys Lys 
530 535 540 

tat gag tta gat aaa tat act atg ttc cat tat ctt cgt get caa gaa 
Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu 
545 550 555 560 

ttt gaa cat ggt aaa tct agg att get tta aca aat tct gtt aac gaa 
Phe Glu His Gly Lys Ser Arg lie Ala Leu Thr Asn Ser Val Asn Glu 
565 570 575 

gca tta tta aat cct agt cgt gtt tat aca ttt ttt tct tea gac tat 
Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr 
580 585 590 

gta aag aaa gtt aat aaa get acg gag gca get atg ttt tta ggc tgg 
Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp 
595 600 605 

gta gaa caa tta gta tat gat ttt acc gat gaa act age gaa gta agt 
Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser 
610 615 620 

act acg gat aaa att gcg gat ata act ata att att cca tat ata gga 
Thr Thr Asp Lys He Ala Asp He Thr lie He He Pro Tyr He Gly 
625 630 635 640 

cct get tta aat ata ggt aat atg tta tat aaa gat gat ttt gta ggt 
Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly 
645 650 655 



1488 



1536 



1584 



1632 



1680 



1728 



1776 



1824 



1872 



1920 



1968 



get tta ata ttt tea gga get gtt att ctg tta gaa ttt ata cca gag 
Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu 
660 665 670 



2016 
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att gca ata cct gta tta ggt act ttt gca ctt gta tea tat att gcg 2064 

He Ala He Pro Val Leu Gly Tiir Phe Ala Leu Val Ser Tyr He Ala 
675 680 685 

aat aag gtt eta acc gtt caa aca ata gat aat get tta agt aaa aga 2112 

Asn Lys Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg 
690 695 700 

aat gaa aaa tgg gat gag gtc tat aaa tat ata gta aca aat tgg tta 2160 

Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu 
705 710 715 720 

gca aag gtt aat aca cag att gat eta ata aga aaa aaa atg aaa gaa 2208 

Ala Lys Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu 

725 730 " 735 

get tta gaa aat caa gca gaa gca aca aag get ata ata aac tat cag 2256 

Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin 
740 745 750 

tat aat caa tat act gag gaa gag aaa aat aat att aat ttt aat att 2304 

Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He 
755 760 765 

gat gat tta agt teg aaa ctt aat gag tct ata aat aaa get atg att 2352 

Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He 
770 775 780 

aat ata aat aaa ttt ttg aat caa tgc tct gtt tea tat tta atg aat 2400 

Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn 
785 790 795 800 

tct atg ate cct tat ggt gtt aaa egg tta gaa gat ttt gat get agt 2448 

Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser 

805 810 815 

ctt aaa gat gca tta tta aag tat ata tat gat aat aga gga act tta 2496 

Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu 
820 825 830 

att ggt caa gta gat aga tta aaa gat aaa gtt aat aat aca ctt agt 2544 

lie Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser 
835 840 845 

aca gat ata cct ttt cag ctt tec aaa tac gta gat aat caa aga tta 2592 

Thr Asp He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu 
850 855 860 

tta tct aca ttt act gaa tat att aag 2619 
Leu Ser Thr Phe Thr Glu Tyr He Lys 
865 870 



<210> 149 

<211> 873 

<212> PRT 

<213> Clostridium botulinum 

<400> 149 

Gly Ser Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val 
1 5 10 15 



Asn Gly Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met 
20 25 30 
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Gin Pro Val Lys Ala Phe Lys lie His Asn Lys He Trp Val He Pro 
35 40 45 



Glu Arg Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro 
50 55 60 



Pro Glu Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu 
65 70 75 80 



Ser Thr Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu 
85 90 95 



Phe Glu Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser 
100 105 110 

He Val Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu 
115 120 125 

Leu Lys Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly 
130 135 140 

Ser Tyr Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala 
145 ^ 150 155 160 

Asp He He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn 
165 . 170 175 

Leu Thr Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro 
180 185 190 

Asp Phe Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro 
195 200 205 

Leu Leu Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala 
210 215 220 



His Glu Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn 
225 230 235 240 

Pro Asn Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser 
245 250 255 



Gly Leu Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp 
260 265 270 



Ala Lys Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr 
275 280 285 



Tyr Asn Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser 
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lie Val Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lvs 
305 310 315 3^ 0 

Glu Lys Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp 
325 330 335 

Lys Leu Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu lie Tyr Thr 
340 345 350 

Glu Asp Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr 
355 360 3 6 5 

Leu Asn Phe Asp Lys Ala Val Phe Lys lie Asn He Val Pro Lvs Val 
37 ° 375 • 380 

Asn Tyr Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala 
385 390 395 400 

Ala Asn Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr 
405 410 415 

Lys Leu Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys 
420 425 430 

Val Arg Gly He He Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr 
435 440 445 



Asn Lys Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp Asp Leu 
450 455 460 

Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly 
465 470 475 480 

Glu Glu He Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn He 
485 490 495 

Ser Leu Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn 
500 505 510 

Glu Pro Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He Gly 
515 5 20 525 

Gin Leu Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys Lys 
530 535 540 

Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu 
545 550 555 560 
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Phe Glu His Gly Lys Ser Arg lie Ala Leu Thr Asn Ser Val Asn Glu 
565 570 575 

Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr 
580 585 . . 590 

Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp 
595 600 605 

Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser 
610 615 620 

Thr Thr Asp Lys lie Ala Asp lie Thr He He He Pro Tyr He Gly 
625 630 635 640 

Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly 
645 650 655 

Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu 
660 665 670 

He Ala He Pro VaLLeu Gly Thr Phe Ala Leu Val Ser Tyr lie Ala 
675 680 685 

Asn Lys Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg 
690 695 700 

Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu 
705 710 715 720 

Ala Lys Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu 
725 730 735 

Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin 
740 745 750 

Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He 
755 760 765 

Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He 
770 775 780 

Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn 
785 790 795 800 

Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser 
805 810 815 



Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu 
82 0 825 83 0 
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lie Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser 
835 840 845 

Thr Asp He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu 
850 855 860 

Leu Ser Thr Phe Thr Glu Tyr He Lys 
865 870 



<210> 150 

<211> 2625 

<212> DNA 

<213> Clostridium botulinum 



<220> 

<221> CDS 
<222> (1) . 


. (2625) 


























<400> 150 
gga tec atg 
Gly Ser Met 
1 


gag 


ttc 
fne 
5 


gtt 
Val 


aac 
Asn 


aaa 
Lys 


cag 
Gin 


ttc 
Phe 

10. 


aac 
Asn 


tat 
Tyr 


aaa 
Lys 


gac 

Asp 


cca 
Pro 
15 


gtt 

Val 


48 


aae 
Asn 


99 L 
Gly 


Val 


gac 
Asp 
20 


att 


get 
Ala 


tac 
Tyr 


ate 
He 


aaa 
Lys 
25 


ate 
He 


ccg 
Pro 


aac get ggc cag atg 
Asn Ala Gly Gin Met 
30 


96 


cag 
Gin 


ccg 
Pro 


gta 
Val 
35 


aag 
Lvs 


gca 
Ala 


ttc 
Phe 


aaa 
Lys 


ate 
He 
40 


cac 
His 


aac 
Asn 


aaa 
Lys 


ate 
He 


tgg 
Trp 

45 


gtt 
Val 


ate 
He 


ccg 
Pro 


144 


gaa 
Glu 


cgt 
Arg 
50 


gat 

Asp 


acc 
Thr 


ttt 
Phe 


act 
Thr 


aac 
Asn 
55 


ccg 
Pro 


gaa 
Glu 


gaa 
Glu 


ggt 
Gly 


gac 
Asp 
60 


ctg 
Leu 


aac 
Asn 


ccg 
Pro 


cca 
Pro 


192 


ccg 
Pro 
65 


gaa 
Glu 


gcg 
Ala 


aaa 
Lys 


cag 
Gin 


gtg 

Val 
70 


ccg 
Pro 


gta 
Val 


tct 
Ser 


tac 
Tyr 


tat 
Tyr 
75 


gac 
Asp 


tec 
Ser 


acc 
Thr 


tac 
Tyr 


ctg 
Leu 
80 


240 


tct 
Ser 


acc 
Thr 


gat 
Asp 


aac 
Asn 


gaa 
Glu 
85 


aag 
Lys 


gac 
Asp 


aac 
Asn 


tac 
Tyr 


ctg 
Leu 
90 


aaa 
Lys 


ggt gtt 
Gly Val 


act 
Thr 


aaa 
Lys 
95 


ctg 
Leu 


288 


ttc 
Phe 


gag 
Glu 


cgt 
Arg 


att 
He 
100 


tac 
Tyr 


tec 
Ser 


acc 
Thr 


gac 
Asp 


ctg 
Leu 
105 


ggc cgt 
Gly Arg 


atg 
Met 


ctg 
Leu 


ctg 
Leu 
110 


act 
Thr 


age 
Ser 


336 


ate 
He 


gtt 
val 


cgc 
Arg 
115 


ggt 

Gly 


ate 
He 


ccg 
Pro 


ttc 
Phe 


tgg 
Trp 
120 


ggc 
Gly 


ggt tct 
Gly Ser 


acc 
Thr 


ate 
He 
125 


gat 
Asp 


acc 
Thr 


gaa 
Glu 


384 


ctg 
Leu 


aaa 
Lys 
130 


gta 
Val 


ate 
He 


gac 
Asp 


act 
Thr 


aac 
Asn 
135 


tgc 
Cys 


ate 
He 


aac 
Asn 


gtt 
Val 


att 
He 
140 


cag 
Gin 


ccg 
Pro 


gac 
Asp 


ggt 
Gly 


432 


tec 
Ser 
145 


tat 
Tyr 


cgt 
Arg 


tec 
Ser 


gaa 
Glu 


gaa 
Glu 
150 


ctg 
Leu 


aac 
Asn 


ctg 
Leu 


gtg 
Val 


ate 
He 
155 


ate 
lie 


ggc 

Gly 


ccg 
Pro 


tct 
Ser 


get 
Ala 
160 


480 


gat 
Asp 


ate 
He 


ate 
He 


cag 
Gin 


ttc 
Phe 


gag 
Glu 


tgt 
Cys 


aag 
Lys 


age 
Ser 


ttt 
Phe 


ggt 

Gly 


cac 
His 


gaa 
Glu 


gtt 
Val 


ctg 
Leu 


aac 
Asn 


528 
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165 170 175 

etc acc cgt aac ggc tac ggt tec act cag tac ate cgt ttc tct ccg 576 
Leu Thr Arg Asn Gly Tyr Gly Ser Thr Gin Tyr lie Arg Phe Ser Pro 
180 185 190 

gac ttc acc ttc ggt ttt gaa gaa tec ctg gaa gta gac acg aac cca 624 
Asp Phe Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro 
195 200 205 

ctg ctg ggc get ggt aaa ttc gca act gat cct gcg gtt acc ctg get 672 
Leu Leu Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala 
210 215 220 

cac gaa ctg att cat gca ggc cac cgc ctg tac ggt ate gee ate aat 720 
His Glu Leu lie His Ala Gly His Arg Leu Tyr Gly lie Ala lie Asn 
225 230 235 240 

ccg aac cgt gtc ttc aaa gtt aac acc aac gcg tat tac gag atg tec 768 
Pro Asn Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser 
245 , 250 255 - 

ggt ctg gaa gta age ttc gaa gaa ctg cgt act ttt ggc ggt cac gac 816 
Gly Leu Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp 
260 265 270 

get aaa ttc ate gac tct ctg caa gaa aac gag ttc cgt ctg tac tac 864 
Ala Lys Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr 
275 280 285 

tat aac aag ttc aaa gat ate gca tec acc ctg aac aaa gcg aaa tec 912 
Tyr Asn Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser 
290 295 300 

ate gtg ggt acc act get tct ctg cag tac atg aag aac gtt ttt aaa 960 
He Val Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys 
305 310 315 320 

gaa aaa tac ctg etc age gaa gac acc tec ggc aaa ttc tct gta gac 10 08 

Glu Lys Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp 
325 330 335 

aag ttg aaa ttc gat aaa ctt tac aaa atg ctg act gaa att tac acc 1056 
Lys Leu Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr 
340 345 350 

gaa gac aac ttc gtt aag ttc ttt aaa gtt ctg aac cgc aaa acc tat 1104 
Glu Asp Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr 
355 360 365 

ctg aac ttc gac aag gca gta ttc aaa ate aac ate gtg ccg aaa gtt 1152 
Leu Asn Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val 
370 375 380 

aac tac act ate tac gat ggt ttc aac ctg cgt aac acc aac ctg get 12 00 

Asn Tyr Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala 
385 390 395 400 

get aat ttt aac ggc cag aac acg gaa ate aac aac atg aac ttc aca 1248 
Ala Asn Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr 
405 410 415 

aaa ctg aaa aac ttc act ggt ctg ttc gag ttt tac aag ctg ctg tgc 1296 
Lys Leu Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys 
420 425 430 
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gta cgt ggc ate att acc tec aaa act aaa tct ctg gac aaa ggt tat 1344 

Val Arg Gly lie lie Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr 
435 440 445 

aac aaa gcg ctg aac gac etc tgt ate aag gtt aac aac tgg gat tta 13 92 

Asn Lys Ala Leu Asn Asp Leu Cys lie Lys Val Asn Asn Trp Asp Leu 

450 455 460 

ttc ttc age ccg agt gaa gac aac ttc acc aac gac ctg aac aaa ggt 1440 

Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly 
465 470 475 480 

gaa gaa ate acc tea gat act aac ate gaa gca gee gaa gaa aac ate 14 88 

Glu Glu lie Thr Ser Asp Thr Asn lie Glu Ala Ala Glu Glu Asn lie 
485 490 495 

teg ctg gac ctg ate cag cag tac tac ctg acc ttt aat ttc gac aac 1536 

Ser Leu Asp Leu lie Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn 
500 505 510 

gag ccg gaa aac att tct ate gaa aac ctg age tct gat ate ate ggc 1584 

Glu Pro Glu Asn lie Ser lie Glu Asn Leu Ser Ser Asp lie lie Gly 
515 520 525 

cag ctg gaa ctg atg ccg aac ate gaa cgt ttc cca aac ggt aaa aag 1632 

Gin Leu Glu Leu Met Pro Asn lie Glu Arg Phe Pro Asn Gly Lys Lys 

530 535 540 

tac gag ctg gac aaa tat acc atg ttc cac tac ctg cgc gcg cag gaa 1680 

Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu 
545 550 555 560 

ttt gaa cac ggc aaa tec cgt ate gca ctg act aac tec gtt aac gaa 1728 

Phe Glu His Gly Lys Ser Arg lie Ala Leu Thr Asn Ser Val Asn Glu 
565 570 575 

get ctg etc aac ccg tec cgt gta tac acc ttc ttc tct age gac tac 1776 

Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr 
58 0 585 590 

gtg aaa aag gtc aac aaa gcg act gaa get gca atg ttc ttg ggt tgg 1824 

Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp 
595 600 605 

gtt gaa cag ctt gtt tat gat ttt acc gac gag acg tec gaa gta tct 1872 

Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser 

610 615 620 

act acc gac aaa att gcg gat ate act ate ate ate ccg tac ate ggt 1920 

Thr Thr Asp Lys He Ala Asp He Thr He He He Pro Tyr He Gly 
625 630 635 640 

ccg get ctg aac att ggc aac atg ctg tac aaa gac gac ttc gtt ggt 1968 

Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly 
645 650 655 

gca ctg ate ttc tec ggt gcg gtg ate ctg ctg gag ttc ate ccg gaa 2016 

Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu 
660 665 670 

ate gec ate ccg gta ctg ggc acc ttt get ctg gtt tct tac att gca 2064 

He Ala He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala 
675 680 685 

aac aag gtt ctg act gta caa acc ate gac aac gcg ctg age aaa cgt 2112 

Asn Lys Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg 
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690 695 700 

aac gaa aaa tgg gat gaa gtt tac aaa tat ate gtg acc aac tgg ctg 2160 
Asn Glu Lys Trp Asp Glu Val Tyx Lys Tyr He Val Thr Asn Trp Leu 
705 710 715 720 

get aag gtt aat act cag ate gac etc ate cgc aaa aaa atg aaa gaa 
Ala Lys Val Asn Thr . Gin He Asp Leu He Arg Lys Lys Met Lys Glu 
725 730 735 

gca ctg gaa aac cag gcg gaa get acc aag gca ate att aac tac cag 
Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin 
740 745 750 



770 



aac ate aac aag ttc ctg aac cag tgc tct gta age tat ctg atg aac 
Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn 

790 795 800 



785 



ttg age acg ttc aca gag tac ate aag taa tga 
Leu Ser Thr Phe Thr Glu Tyr He Lys 
865 870 



<210> 151 

<211> 873 

<212> PRT 

<213> Clostridium botulinum 

<400> 151 

Glv Ser Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val 
1 5 .10 15 

Asn Gly Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met 
20 25 30 

Gin Pro Val Lys Ala Phe Lys He His Asn Lys He Trp Val lie Pro 
35 40 45 



2208 



2256 



tac aac cag tac acc gag gaa gaa aaa aac aac ate aac ttc aac ate 2304 
Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He 
755 760 765 

gac gat ctg tec tct aaa ctg aac gaa tec ate aac aaa get atg ate 2352 
Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser lie Asn Lys Ala Met He 

775 780 



2400 



2496 



tec atg ate ccg tac ggt gtt aaa cgt ctg gag gac ttc gat gcg tct 2448 
Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser 
805 810 815 

ctg aaa gac gec ctg ctg aaa tac att tac gac aac cgt ggc act ctg 
Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu 
820 " 825 830 

ate ggt cag gtt gat cgt ctg aag gac aaa gtg aac aat acc tta teg 2544 
He Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser 
835 840 845 

acc gac ate cct ttt cag etc agt aaa tat gtc gat aac caa cgc ctt 
Thr Asp He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu 
850 855 860 



2592 



2625 
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Glu Arg Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro 
50 55 60 

Pro Glu Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu 
65 70 75 80 

Ser Thr Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu 
85 90 - 95 

Phe Glu Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser 
100 105 110 

He Val Arg Gly He Pro Phe Trp Gly Gly Ser Thr lie Asp Thr Glu 
115 120 125 

Leu Lys Val He Asp Thr Asn Cys He Asn Val lie Gin Pro Aso Gly 
130 135 140 

Ser Tyr Arg Ser Glu Glu Leu Asn Leu Val He lie Gly Pro Ser Ala 
145 150 155 160 

Asp He lie Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn 
165 170 175 

Leu Thr Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro 
180 185 190 

Asp Phe Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro 
195 200 205 

Leu Leu Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala 
210 215 220 

His Glu Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn 
225 230 235 "* 240 

Pro Asn Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser 
245 250 " 255 

Gly Leu Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp 
260 265 270 

Ala Lys Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr 
275 280 285 

Tyr Asn Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser 
290 295 300 



He Val Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys 
305 310 315 320 
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Glu Lys Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp 
325 330 335 



Lys Leu Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu lie Tyr Thr 
340 345 350 



Glu Asp Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr 
355 360 365 



Leu Asn Phe Asp Lys Ala Val Phe Lys lie Asn lie Val Pro Lys Val 
370 375 380 



Asn Tyr Thr lie Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala 
385 390 395 400 



Ala Asn Phe Asn Gly Gin Asn Thr Glu lie Asn Asn Met Asn Phe Thr 
405 410 415 



Lys Leu Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys 

420 425 430 

Val Arg Gly lie lie Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr 

435 440 ~ 445 



Asn Lys Ala Leu Asn Asp Leu Cys lie Lys Val Asn Asn Trp Asp Leu 
450 455 460 



Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly 
465 470 475 480 



Glu Glu lie Thr Ser Asp Thr Asn lie Glu Ala Ala Glu Glu Asn lie 
485 490 495 



Ser Leu Asp Leu lie Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn 
500 ~ 505 510 



Glu Pro Glu Asn lie Ser lie Glu Asn Leu Ser Ser Asp lie lie Gly 
515 520 525 



Gin Leu Glu Leu Met Pro Asn lie Glu Arg Phe Pro Asn Gly Lys Lys 

530 535 540 

Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu 

545 550 555 560 



Phe Glu His Gly Lys Ser Arg lie Ala Leu Thr Asn Ser Val Asn Glu 
565 570 575 



Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr 
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580 585 590 



Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp 
595 600 605 



Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser 
610 615 620 



Thr Thr Asp Lys lie Ala Asp lie Thr lie He He Pro Tyr He Gly 
625 630 635 640 

Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly 
645 650 655 

Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu 
660 665 670 

He Ala He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala 
675 680 685 

Asn Lys Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg 
690 695 700 

Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu 
705 710 715 720 

Ala Lys Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu 
725 730 735 

Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin 
740 745 750 

Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He 
755 760 765 

Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He 
770 775 780 

Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn 
785 790 795 800 

Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser 
805 810 ~ 815 

Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu 
820 825 830 



He Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser 
835 840 845 
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Thr Asp lie Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu 
850 855 860 



Leu Ser Thr Phe Thr Glu Tyr lie Lys 
865 870 



<210> 152 

<211> 2619 

<212> DNA 

<213> Clostridium bbtulinum 



<220> 

<221> CDS 

<222> (1)..(2619) 

<400> 152 

atg gag ttc gtt aac aaa cag ttc aac tat aaa gac cca gtt aac ggt 48 

Met Glu Phe Val Asn Lys Gin Phe Asn .Tyi; Lys Asp Pro Val Asn Glv 
1 5 10 15 

gtt gac att get tac ate aaa ate ccg aac get ggc cag atg cag ccg 96 

Val Asp lie Ala Tyr lie Lys lie Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 

gta aag gca ttc aaa ate cac aac aaa ate tgg gtt ate ccg gaa cgt 144 

Val Lys Ala Phe Lys lie His Asn Lys He Trp Val He Pro Glu Arg 

35 40 45 

gat acc ttt act aac ccg gaa gaa ggt gac ctg aac ccg cca ccg gaa 192 

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 

gcg aaa cag gtg ccg gta tct tac tat gac tec acc tac ctg tct acc 240 

Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 

gat aac gaa aag gac aac tac ctg aaa ggt gtt act aaa ctg ttc gag 2 88 

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 

cgt att tac tec acc gac ctg ggc cgt atg ctg ctg act age ate gtt 33 6 

Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 
100 105 110 

cgc ggt ate ccg ttc tgg ggc ggt tct acc ate gat acc gaa ctg aaa 384 

Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 

115 120 125 

gta ate gac act aac tgc ate aac gtt att cag ccg gac ggt tec tat 43 2 

Val lie Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 135 140 

cgt tec gaa gaa ctg aac ctg gtg ate ate ggc ccg tct get gat ate 4 80 

Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 

ate cag ttc gag tgt aag age ttt ggt cac gaa gtt ctg aac etc acc 528 

He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 

cgt aac ggc tac ggt tec act cag tac ate cgt ttc tct ccg gac ttc 576 

Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 
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acc ttc ggt ttt gaa gaa tec ctg gaa gta gac acg aac cca ctg ctg 624 
Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

ggc get ggt aaa ttc gca act gat cct gcg gtt acc ctg get cac gaa 672 
Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 

ctg att cat gca ggc cac cgc ctg tac ggt ate gec ate aat ccg aac 720 
Leu lie His Ala Gly His Arg Leu Tyr Gly lie Ala He Asn Pro Asn 
225 230 235 240 

cgt gtc ttc aaa gtt aac acc aac gcg tat tac gag atg tec ggt ctg 768 
Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 

gaa gta age ttc gaa gaa ctg cgt act ttt ggc ggt cac gac get aaa 816 
Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 

ttc ate gac tct ctg caa gaa.^ac gag ttc cgt ctg tac tac tat aac 864 
Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

aag ttc aaa gat ate gca tec acc ctg aac aaa gcg aaa tec ate gtg 912 
Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser lie Val 
290 295 300 

ggt acc act get tct ctg cag tac atg aag aac gtt ttt aaa gaa aaa 960 
Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 

tac ctg etc age gaa gac acc tec ggc aaa ttc tct gta gac aag ttg 1008 
Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 ~ 335 

aaa ttc gat aaa ctt tac aaa atg ctg act gaa att tac acc gaa gac 1056 
Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu lie Tyr Thr Glu Asp 
340 345 ~ 350 

aac ttc gtt aag ttc ttt aaa gtt ctg aac cgc aaa acc tat ctg aac 1104 
Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 " 365 

ttc gac aag gca gta ttc aaa ate aac ate gtg ccg aaa gtt aac tac 1152 
Phe Asp Lys Ala Val Phe Lys lie Asn He Val Pro Lys Val Asn Tyr 
370 375 380 

act ate tac gat ggt ttc aac ctg cgt aac acc aac ctg get get aat 1200 
Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 

ttt aac ggc cag aac acg gaa ate aac aac atg aac ttc aca aaa ctg 1248 
Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 

aaa aac ttc act ggt ctg ttc gag ttt tac aag ctg ctg tgc gta cgt 1296 
Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 ~ 425 " 430 

ggc ate att acc tec aaa act aaa tct ctg gac aaa ggt tat aac aaa 1344 
Gly He He Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
435 440 " 445 

gcg. ctg aac gac etc tgt ate aag gtt aac aac tgg gat tta ttc ttc 13 92 

Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp Asp Leu Phe Phe 
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450 455 460 

age ccg agt gaa gac aac ttc acc aac gac ctg aac aaa ggt gaa gaa 1440 
Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465 470 475 480 

ate acc tea gat act aac ate gaa gca gee gaa gaa aac ate teg ctg 1488 
lie Thr Ser Asp Thr Asn lie Glu Ala Ala Glu Glu Asn lie Ser Leu 
485 490 495 

gac ctg ate cag cag tac tac ctg acc ttt aat ttc gac aac gag ccg 1536 
Asp Leu lie Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
500 505 510 

gaa aac att tct ate gaa aac ctg age tct gat ate ate ggc cag ctg 1584 
Glu Asn lie Ser lie Glu Asn Leu Ser Ser Asp lie lie Gly Gin Leu 
515 520 525 

gaa ctg atg ccg aac ate gaa cgt ttc cca aac ggt aaa aag tac gag 1632 
Glu Leu Met Pro Asn lie Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
53JD 535 540 

ctg gac aaa tat acc atg ttc cac tac ctg cgc gcg cag gaa ttt gaa 1680 
Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe Glu 
545 550 555 560 

cac ggc aaa tec cgt ate gca ctg act aac tec gtt aac gaa get ctg 1728 
His Gly Lys Ser Arg lie Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
565 570 575 

etc aac ccg tec cgt gta tac acc ttc ttc tct age gac tac gtg aaa 1776 
Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
580 585 590 

aag gtc aac aaa gcg act gaa get gca atg ttc ttg ggt tgg gtt gaa 1824 
Lys Val Asn Lys Ala. Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
595 600 605 

cag ctt gtt tat gat ttt acc gac gag acg tec gaa gta tct act acc 1872 
Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
610 615 620 

gac aaa att gcg gat ate act ate ate ate ccg tac ate ggt ccg get 1920 
Asp Lys lie Ala Asp lie Thr lie lie lie Pro Tyr lie Gly Pro Ala 
625 630 635 640 

ctg aac att ggc aac atg ctg tac aaa gac gac ttc gtt ggt gca ctg 1968 
Leu Asn lie Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
645 650 * 655 

ate ttc tec ggt gcg gtg ate ctg ctg gag ttc ate ccg gaa ate gee 2016 
lie Phe Ser Gly Ala Val lie Leu Leu Glu Phe lie Pro Glu lie Ala 
660 665 670 

ate ccg gta ctg ggc acc ttt get ctg gtt tct tac att gca aac aag 2064 
lie Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr lie Ala Asn Lys 
675 680 685 

gtt ctg act gta caa acc ate gac aac gcg ctg age aaa cgt aac gaa 2112 
Val Leu Thr Val Gin Thr lie Asp Asn Ala Leu Ser Lys Arg Asn Glu 
690 695 700 

aaa tgg gat gaa gtt tac aaa tat ate gtg acc aac tgg ctg get aag 2160 
Lys Trp Asp Glu Val Tyr Lys Tyr lie Val Thr Asn Trp Leu Ala Lys 
705 710 715 720 
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gtt aat act cag ate gac etc ate cgc aaa aaa atg aaa gaa gca ctg 2208 
Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu Ala Leu 
725 ^ 730 * 735 

gaa aac cag gcg gaa get ace aag gca ate att aac tac cag tac aac 2256 
Glu Asn Gin Ala Glu Ala Thr Lys Ala lie He Asn Tyr Gin Tyr Asn 
. 7 *0 745 750 

cag tac acc gag gaa gaa aaa aac aac ate aac ttc aac ate gac gat 2304 
Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He Asp Asp 
755 760 765 

ctg tec tct aaa ctg aac gaa tec ate aac aaa get atg ate aac ate 2352 
Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He Asn He 
770 775 780 

aac aag ttc ctg aac cag tgc tct gta age tat ctg atg aac tec atg 2400 
Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785 790 795 800 

ate ccg tac ggt gtt aaa cgt ctg gag gac ttc gat gcg tct ctg aaa - 24 V3 
He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
805 810 815 

gac gec ctg ctg aaa tac att tac gac aac cgt ggc act ctg ate ggt 2496 
Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu He Gly 
820 825 830 

cag gtt gat cgt ctg aag gac aaa gtg aac aat acc tta teg acc gac 2544 
Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
835 840 845 

ate cct ttt cag etc agt aaa tat gtc gat aac caa cgc ctt ttg age 2592 
He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser 
850 855 ~ 860 

acg ttc aca gag tac ate aag taa tga 2619 
Thr Phe Thr Glu Tyr He Lys 



865 


870 


<210> 


153 


<211> 


871 


<212> 


PRT 


<213> 


Clostridium botulinum 


<400> 


153 


Met Glu Phe Val Asn Lys Gin Phe 


1 


5 



10 15 

Val Asp lie Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 25 " 30 

Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro Glu Arg 
35 40 45 



Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 

50 55 60 

Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 
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Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 

Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser lie Val 
100 105 110 

Arg Gly lie Pro Phe Trp Gly Gly Ser Thr lie Asp Thr Glu Leu Lys 
115 ~ 120 125 

Val lie Asp Thr Asn Cys lie Asn Val lie Gin Pro Asp Gly Ser Tyr 
130 135 140 

Arg Ser Glu Glu Leu Asn Leu Val lie lie Gly Pro Ser Ala Asp lie 
145 150 155 160 

lie Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 

Arg Asn Gly Tyr Gly Ser Thr Gin Tyr lie Arg Phe Ser Pro Asp Phe 
180 185 190 

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 

Leu lie His Ala Gly His Arg Leu Tyr Gly lie Ala lie Asn Pro Asn 
225 230 235 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 



Phe lie Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

Lys Phe Lys Asp lie Ala Ser Thr Leu Asn Lys Ala Lys Ser lie Val 
290 295 300 

Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 



Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu lie Tyr Thr Glu Asp 
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340 345 350 

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 

Phe Asp Lys Ala Val Phe Lys lie Asn lie Val Pro Lys Val Asn Tyr 
370 375 380 

Thr lie Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 

Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 

Gly He He Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
435 440 445 

Ala Leu Asn Asp Leu Cys lie Lys Val Asn Asn Trp Asp Leu Phe Phe 
450 455 460 

Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465 470 475 480 

He Thr Ser Asp Thr Asn lie Glu Ala Ala Glu Glu Asn lie Ser Leu 
485 490 495 

Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
500 505 510 

Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He Gly Gin Leu 
515 520 525 

Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
530 535 540 

Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe Glu 
545 550 555 560 

His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
565 570 575 

Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
580 585 590 



Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
595 600 605 
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Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
610 615 620 



Asp Lys lie Ala Asp He Thr He lie He Pro Tyr He Gly Pro Ala 
625 630 635 640 



Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
645 650 655 

He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu He Ala 
660 665 670 



He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala Asn Lys 
675 680 685 

Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg Asn Glu 
690 695 700 



Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu Ala Lys 
705 710 715 720 

Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu Ala Leu 
725 730 ^ 735 

Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin Tyr Asn 
740 745 750 

Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He Asp Asp 
755 760 765 



Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He Asn He 
770 775 780 



Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785 790 795 800 



He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
805 810 815 



Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu He Gly 
820 825 830 



Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
835 840 845 



He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser 
850 855 860 



Thr Phe Thr Glu Tyr lie Lys 
865 870 
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<210> 154 

<211> 2613 

<212> DNA 

<213> Clostridium botulinum 



<220> 

<221> CDS 

<222> (1) . . (2613) 

<400> 154 

atg gag ttc gtg aac aag cag ttc aac tat aag gac cct gta aac ggt 48 
Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1 5 10 15 

gtt gac att gcc tac ate aaa att cca aac gec ggc cag atg cag ccg 96 
Val Asp lie Ala Tyr lie Lys lie Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 

gtg aag get ttc aag att cat aac aaa ate tgg gtt att ccg gaa cgc 144. 
Val Lys Ala Phe Lys lie His Asn Lys lie Trp Val lie Pro Glu Arg 
35 40 45 

gat aca ttt acg aac ccg gaa gaa gga gac ttg aac ccg ccg ccg gaa 192 
Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 

gca aag cag gtg cca gtt tea tac tac gat tea acc tat ctg age aca 240 
Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 

gac aac gag aag gat aac tac ctg aag gga gtg acc aaa tta ttc gag 288 
Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 

cgt att tat tec act gac ctg ggc cgt atg ctg ctg acc tea ate gtc 336 
Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser lie Val 
100 105 110 

cgc gga ate cca ttt tgg ggt ggc agt acc att gac acg gag ttg aag 384 
Arg Gly lie Pro Phe Trp Gly Gly Ser Thr lie Asp Thr Glu Leu Lys 
115 120 125 

gtt att gac act aac tgc att aac gtg ate caa cca gac ggt age tac 432 
Val lie Asp Thr Asn Cys lie Asn Val lie Gin Pro Asp Gly Ser Tyr 
130 135 140 

aga tct gaa gaa ctt aac etc gta ate ate ggg ccc tec gcg gac att 480 
Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 

ate cag ttt gag tgc aag age ttt ggc cac gaa gtg ttg aac ctg acg 528 
He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 

cgt aac ggt tac ggc tct act cag tac att cgt ttc age cca gac ttc 576 
Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 

acg ttc ggt ttc gag gag age ctg gag gtt gat acc aac ccg ctg ttg 624 
Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

ggt gca ggc aag ttc gca act gat cca gcg gtg acc ctg gca cac gag 672 
Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
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210 215 220 



etc 
Leu 
225 


ate 
He 


tac 
Tyr 


gee 
Ala 


ggt cat cgt 
Gly His Arg 
230 


ctg 
Leu 


tat 
Tyr 


ggc 

Gly 


att 
He 
235 


gcg 
Ala 


att 
He 


aac 
Asn 


ccg 
Pro 


aac 
Asn 
240 


720 


cgc 
Arc? 


gtg 

Val 


ttc 
Phe 


aag 
Lvs 


gtt 

Val 
245 


aac 
Asn 


ace 
Thr 


aac 
Asn 


gee 
Ala 


tac tac gag 
Tyr Tyr Glu 
250 


atg 
Met 


agt 
Ser 


ggt 

Glv 
255 


tta 
Leu 


768 


gaa 
Glu 


gta 
Val 


age 
Ser 


ttc 
Phe 
260 


gag 
Glu 


gaa 
Glu 


ctg 
Leu 


cgc 


acg 
Thr 
265 


ttc ggt ggc 
Phe Gly Gly 


cat 
His 


gat 
270 


gcg 

Ala 


aag 
Lys 


816 


ttt 
Phe 


ate 
He 


gac 
Asp 
275 


age 
Ser 


ttg 
Leu 


cag 
Gin 


gag 
Glu 


aac 

AOll 

280 


gag 

VJ-L u 


ttc cgt ctg 
Phe Arg Leu 


tac 
ryr 
285 


tac 
Tyr 


tac 
Tyr 


aac 
Asn 


864 


aag 

xj y o 


ttt 
Phe 
290 


aaa 
Lys 


gat 
Asp 


att 
He 


gca 
Ala 


agt 
Ser 
295 


aca 

X 1XX. 


ctg 


aac aag get 
Asn Lys Ala 
300 


aag 
Lys 


tec 
Ser 


att 
lie 


gtg 

vai 


912 


ggt 
305 


ace 

x lix 


act 

Thr 


get 

^~VX d 


tea 
Ser 


tta 
Leu 
310 


cag 
Gin 


tat 
Tyr 


atg 


aaa aat gtt 
Lys Asn Val 
315 


ttt 


aaa 
Lys 


gag 

bill 


aaa 
Lys 
320 


960 


tat 


etc 


eta 


tct 

OCX. 


gaa gat aca 
Glu Asp Thr 
325 


tct 
Ser 


gga 

vjxy 


aaa 
Lys 
330 


ttt 
Phe 


teg 
Ser 


gta 

vajL 


gat 
Asp 


aaa 
Lys 
335 


tta 
Leu 


1008 


aaa 

xjy o 


ttt 


gat 


aag 
Lys 
340 


tta 
Leu 


tac 
Tyr 


aaa 
Lys 


atg 


tta 
Leu 
345 


aca 
Thr 


gag 
Glu 


att 
He 


tac 
Tyr 


aca 
inr 
350 


gag 

bill 


gat 

ASp 


1056 


aat 
Asn 


ttt 

Phe 


gtt 
Val 
355 


aag 
Lys 


ttt. 
Phe 


ttt 
Phe 


aaa 
Lys 


gta 

v ax 

360 


ctt 
Leu 


aac aga 
Asn Arg 


aaa 
Lys 


aca 
mr 
365 


tat 
Tyr 


ttg 
Leu 


aat 
Asn 


1104 


ttt 
Phe 


gat 
Asp 
370 


aaa 
Lys 


gee 
Ala 


gta 
val 


ttt 
Phe 


aag 
Lys 
375 


ata 
He 


aat 
Asn 


ata 
He 


gta 
Val 


cct 
Pro 
380 


aag 
Lys 


gta 

val 


aat 
Asn 


tac 
Tyr 


1152 


aca 
Thr 
385 


ata 
He 


tat 
Tyr 


gat 
Asp 


gga ttt aat 
Gly Phe Asn 
390 


tta 
Leu 


aga 
Ara 


aat 
Asn 


aca 
Thr 
395 


aat 
Asn 


tta 

lIC LI 


gca 
Ala 


gca 
Ala 


aac 
Asn 
400 


1200 


ttt 
Phe 


aat 
Asn 


ggt 

Gly 


caa 
Gin 


aat 
Asn 
405 


aca 
Thr 


gaa 
Glu 


att 
He 


aat 
Asn 


aat 
Asn 
410 


atg 
Met 


aat 
Asn 


ttt 

Phe 


act 
Thr 


aaa 
Lys 
415 


eta 
Leu 


1248 


aaa 
Lys 


aat 
Asn 


ttt 

Phe 


act 
Thr 
420 


gga ttg 
Gly Leu 


ttt 
Phe 


gaa 
Glu 


ttt 
Phe 
425 


tat aag ttg 
Tyr Lys Leu 


eta 
Leu 


tgt 
Cvs 
430 


gta 
Val 


aga 
Ara 


1296 


ggg 

Gly 


ata 
He 


ata 
He 
435 


act 
Thr 


tct 
Ser 


aaa 
Lys 


act 
Thr 


aaa 
Lys 
440 


tea 
Ser 


tta 
Leu 


gat 
Asp 


aaa 
Lys 


gga 
Gly 
445 


tac 
Tyr 


aat 
Asn 


aag 
Lys 


1344 


gca 
Ala 


tta 
Leu 
450 


aat 
Asn 


gat 
Asp 


tta 
Leu 


tgt 
Cys 


ate 
He 
455 


aaa 
Lys 


gtt 

Val 


aat 
Asn 


aat 
Asn 


tgg 
Trp 
460 


gac 
Asp 


ttg 
Leu 


ttt 
Phe 


ttt 
Phe 


1392 


agt 
Ser 
465 


cct 
Pro 


tea 
Ser 


gaa 
Glu 


gat aat 
Asp Asn 
470 


ttt 
Phe 


act 
Thr 


aat 
Asn 


gat 
Asp 


eta 
Leu 
475 


aat 
Asn 


aaa 
Lys 


gga 

Gly 


gaa 
Glu 


gaa 
Glu 
480 


1440 
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att aca tct gat act aat ata gaa gca gca gaa gaa aat att agt tta 1488 
He Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn He Ser Leu 
485 490 495 

gat tta ata caa caa tat tat tta acc ttt aat ttt gat aat gaa cct 1536 

Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 

500 505 510 



gaa aat att tea ata gaa aat ctt tea agt gac att ata ggc caa tta 
Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He Gly Gin Leu 
515 520 525 



tta gat aaa tat act atg ttc cat tat ctt cgt get caa gaa ttt gaa 
Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe Glu 

■^dC ... ._. . r crt _ . . 



545 -■ 550 555 



560 



gaa aat caa gca gaa gca aca aag get ata ata aac tat cag tat aat 
Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin Tyr Asn 



1584 



gaa ctt atg cct aat ata gaa aga ttt cct aat gga aaa aag tat gag 1632 
Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
530 535 540 



1680 



cat ggt aaa tct agg att get tta aca aat tct gtt aac gaa gca t.ta 1728 
His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
565 570 575 

tta aat cct agt cgt gtt tat aca ttt ttt tct tea gac tat gta aag 1776 
Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
580 585 590 

aaa gtt aat aaa get acg gag gca get atg ttt tta ggc tgg gta gaa 1824 
Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
595 600 605 

caa tta gta tat gat ttt acc gat gaa act age gaa gta agt act acg 1872 
Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
610 615 620 

gat aaa att gcg gat ata act ata att att cca tat ata gga cct get 1920 
Asp Lys He Ala Asp He Thr He He He Pro Tyr He Gly Pro Ala 
625 630 635 "* 640 

tta aat ata ggt aat atg tta tat aaa gat gat ttt gta ggt get tta 1968 
Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
645 650 655 

ata ttt tea gga get gtt att ctg tta gaa ttt ata cca gag att gca 2016 
He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu He Ala 
660 665 670 

ata cct gta tta ggt act ttt gca ctt gta tea tat att gcg aat aag 2064 
He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala Asn Lys 
67 5 680 685 

gtt eta acc gtt caa aca ata gat aat get tta agt aaa aga aat gaa 2112 
Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg Asn Glu 
690 695 700 

aaa tgg gat gag gtc tat aaa tat ata gta aca aat tgg tta gca aag 2160 
Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu Ala Lys 
7 °5 710 715 ~ 720 

gtt aat aca cag att gat eta ata aga aaa aaa atg aaa gaa get tta 2208 
Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu Ala Leu 
725 730 " 735 



2256 
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740 745 750 

caa tat act gag gaa gag aaa aat aat att aat ttt aat att gat gat 2304 
Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He Asp Asp 
755 760 765 

tta agt teg aaa ctt aat gag tct ata aat aaa get atg att aat ata 2352 
Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met lie Asn He 
770 775 780 

aat aaa ttt ttg aat caa tgc tct gtt tea tat tta atg aat tct atg 2400 
Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785 790 795 800 

ate cct tat ggt gtt aaa egg tta gaa gat ttt gat get agt ctt aaa 2448 
He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
805 810 815 

gat gca tta tta aag tat ata tat gat aat aga gga act tta att ggt 2496 
Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu He Gly 
820 „ 825 830 

caa gta gat aga tta aaa gat aaa gtt aat aat aca ctt agt aca gat 2544 
Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
835 840 845 

ata cct ttt cag ctt tec aaa tac gta gat aat caa aga tta tta tct 2592 
He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser 
850 855 860 

aca ttt act gaa tat att aag 2613 
Thr Phe Thr Glu Tyr He Lys 
865 870 



<210> 155 
<211> 871 
<212> PRT 

<213> Clostridium botulinum 
<400> 155 

Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
15 10 15 



Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 



Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro Glu Arg 
35 40 45 

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 

Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 ** 80 



Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 95 



WO 2004/024909 PCT/GB2003/003824 

-418- 

Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser lie Val 

100 105 110 

Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 

Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 135 140 

Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 

He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 

Arg, Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 



Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 

Leu He Tyr Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 " 255 

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 

Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

Lys Phe Lys Asp lie Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 295 300 

Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 



Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu. He Tyr Thr Glu Asp 
340 345 350 



Asn. Phe 



Val Lys 
355 



Phe Phe 



Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
360 365 
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Phe Asp Lys Ala Val Phe Lys lie Asn lie Val Pro Lys Val Asn Tyr 
370 375 380 

Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 

Phe Asn Gly Gin Asn Thr Glu lie Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 

Gly He He Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
435 440 * 445 

Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp Asp Leu Phe Phe 
450 455 460 

Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465 470 475 480 

He Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn lie Ser Leu 
485 490 495 

Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
500 505 510 

Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He Gly Gin Leu 
515 520 525 

Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
530 535 540 



Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe Glu 

545 550 555 560 

His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 

565 570 575 



Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
580 585 " 590 

Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
595 600 605 

Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
610 615 620 



Asp Lys 



He Ala Asp He 



Thr He He He Pro Tyr He Gly Pro Ala 
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625 630 635 640 



Leu Asn lie Gly Asn Met Leu Tyx Lys Asp Asp Phe Val Gly Ala Leu 
645 650 655 



lie Phe Ser Gly Ala Val lie Leu Leu Glu Phe lie Pro Glu He Ala 
660 665 670 



He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala Asn Lys 
675 680 685 



Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg Asn Glu 
690 695 700 



Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu Ala Lys 
705 710 715 720 

Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met. Lys Glu Ala Leu 
725 730 735 

Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin Tyr Asn 
740 745 750 

Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He Asp Asp 
755 760 765 



Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He Asn He 
770 775 780 



Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785 790 795 800 

He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
805 810 815 

Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu He Gly 
820 825 830 

Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
835 840 845 

He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser 
850 855 860 



Thr Phe Thr Glu Tyr He Lys 
865 870 



<210> 
<211> 
<212> 



156 

2637 

DNA 
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<213> Clostridium botulinum 



<220> 

<221> CDS 



<222> (1) . . (2637) 
<400> 156 

gga tec atg gag ttc gtt aac aaa cag ttc aac tat aaa gac cca gtt 48 
Gly Ser Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro. Val 
1.5 10 15 

aac ggt gtt gac att get tac ate aaa ate ccg aac get ggc cag atg 96 
Asn Gly Val Asp lie Ala Tyr lie Lys lie Pro Asn Ala Gly Gin Met 
20 25 30 

cag ccg gta aag gca ttc aaa ate cac aac aaa ate tgg gtt ate ccg 144 
Gin Pro Val Lys Ala Phe Lys lie His Asn Lys He Trp Val He Pro 
35 40 45 

gaa cgt gat acc ttt act aac ccg gaa gaa ggt gac ctg aac ccg cca 192 
Glu Arg Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro 
50 55 60 

ccg gaa gcg aaa cag gtg ccg gta tct tac tat gac tec acc tac ctg 240 
Pro Glu Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu 
65 70 * 75 80 

tct acc gat aac gaa aag gac aac tac ctg aaa ggt gtt act aaa ctg 288 
Ser Thr Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu 
85 90 95 

ttc gag cgt att tac tec acc gac ctg ggc cgt atg ctg ctg act age 336 
Phe Glu Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser 
100 105 HO 

ate gtt cgc ggt ate ccg ttc tgg ggc ggt tct acc ate gat acc gaa 384 
He Val Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu 
115 120 125 

ctg aaa gta ate gac act aac tgc ate aac gtt att cag ccg gac ggt 432 
Leu Lys Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly 
13 0 135 140 

tec tat cgt tec gaa gaa ctg aac ctg gtg ate ate ggc ccg tct get 480 
Ser Tyr Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala 
145 150 155 * 160 

gat ate ate cag ttc gag tgt aag age ttt ggt cac gaa gtt ctg aac 528 
Asp He He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn 
165 170 * 175 

etc acc cgt aac ggc tac ggt tec act cag tac ate cgt ttc tct ccg 576 
Leu Thr Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro 
180 185 " 190 

gac ttc acc ttc ggt ttt gaa gaa tec ctg gaa gta gac acg aac cca 624 
Asp Phe Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro 
195 200 205 

ctg ctg ggc get ggt aaa ttc gca act gat cct gcg gtt acc ctg get 672 
Leu Leu Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala 
210 215 220 

cac gaa ctg att cat gca ggc cac cgc ctg tac ggt ate gee ate aat 720 
His Glu Leu lie His Ala Gly His Arg Leu Tyr Gly He Ala He Asn 
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225 230 235 240 

ccg aac cgt gtc ttc aaa gtt aac acc aac gcg tat tac gag atg tec 768 
Pro Asn Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser 
245 250 255 

ggt ctg gaa gta age ttc gaa gaa ctg cgt act ttt ggc ggt cac gac 816 
Gly Leu Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp 
260 265 270 

get aaa ttc ate gac tct ctg caa gaa aac gag ttc cgt ctg tac tac 864 
Ala Lys Phe lie Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr 
275 280 285 

tat aac aag ttc aaa gat ate gca tec acc ctg aac aaa gcg aaa tec 912 
Tyr Asn Lys Phe Lys Asp lie Ala Ser Thr Leu. Asn Lys Ala Lys Ser 
290 295 300 

ate gtg ggt acc act get tct ctg cag tac atg aag aac gtt ttt aaa 960 
lie Val Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys 
305 310 . 315 320 

gaa aaa tac ctg etc age gaa gac acc tec ggc aaa ttc tct gta gac 1008 
Glu Lys Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp 
325 330 335 

aag ttg aaa ttc gat aaa ctt tac aaa atg ctg act gaa att tac acc 1056 
Lys Leu Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr 
340 345 350 

gaa gac aac ttc gtt aag ttc ttt aaa gtt ctg aac cgc aaa acc tat 1104 
Glu Asp Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr 
355 360 365 

ctg aac ttc gac aag gca gta ttc aaa ate aac ate gtg ccg aaa gtt 1152 
Leu Asn Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val 
370 375 380 

aac tac act ate tac gat ggt ttc aac ctg cgt aac acc aac ctg get 12 00 

Asn Tyr Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala 
385 390 395 400 

get aat ttt aac ggc cag aac acg gaa ate aac aac atg aac ttc aca 1248 
Ala Asn Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr 
405 410 415 

aaa ctg aaa aac ttc act ggt ctg ttc gag ttt tac aag ctg ctg tgc 12 96 

Lys Leu Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys 
420 425 " 430 

gta cgt ggc ate att acc tec aaa act aaa tct ctg gac aaa ggt tat 1344 
Val Arg Gly He He Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr 
435 440 445 

aac aaa ate gaa ggt cgt gcg ctg aac gac etc tgt ate aag gtt aac 13 92 

Asn Lys He Glu Gly Arg Ala Leu Asn Asp Leu Cys He Lys Val Asn 
450 455 460 

aac tgg gat tta ttc ttc age ccg agt gaa gac aac ttc acc aac gac 1440 
Asn Trp Asp Leu Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp 
465 470 475 480 



ctg aac aaa ggt gaa gaa ate acc tea gat act aac ate gaa gca gee 
Leu Asn Lys Gly Glu Glu He Thr Ser Asp Thr Asn He Glu Ala Ala 

/IDC yirtA „ ^ ,- 



1488 



485 490 495 
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gaa gaa aac ate teg ctg gac ctg ate cag cag tac tac ctg ace ttt 1536 
Glu Glu Asn lie Ser Leu Asp Leu lie Gin Gin Tyr Tyr Leu Thr Phe 
500 505 510 

aat ttc gac aac gag ccg gaa aac att tct ate gaa aac ctg age tct 1584 
Asn Phe Asp Asn Glu Pro Glu Asn lie Ser lie Glu Asn Leu Ser Ser 
515 520 525 

gat ate ate ggc cag ctg gaa ctg atg ccg aac ate gaa cgt ttc cca 1632 
Asp lie He Gly Gin Leu Glu Leu Met Pro Asn He Glu Arg Phe Pro 
530 535 540 

aac ggt aaa aag tac gag ctg gac aaa tat ace atg ttc cac tac ctg 1680 
Asn Gly Lys Lys Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu 
545 550 555 560 

cgc gcg cag gaa ttt gaa cac ggc aaa tec cgt ate gca ctg act aac 1728 
Arg Ala Gin Glu Phe Glu His Gly Lys Ser Arg He Ala Leu Thr Asn 
565 570 575 

tec gtt aac gaa get ctg etc aac ccg tec cgt gta tac ace ttc ttc 1776 
Ser Val Asn Glu Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe 
580 585 590 

tct age gac tac gtg aaa aag gtc aac aaa gcg act gaa get gca atg 1824 
Ser Ser Asp Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met 
595 600 605 

ttc ttg ggt tgg gtt gaa cag ctt gtt tat gat ttt acc gac gag acg 1872 
Phe Leu Gly Trp Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr 
610 615 620 

tec gaa gta tct act acc gac aaa att gcg gat ate act ate ate ate 1920 
Ser Glu Val Ser Thr Thr Asp Lys lie Ala Asp lie Thr He He He 
625 630 635 640 

ccg tac ate ggt ccg get ctg aac att ggc aac atg ctg tac aaa gac 1968 
Pro Tyr He Gly Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp 
645 650 655 

gac ttc gtt ggt gca ctg ate ttc tec ggt gcg gtg ate ctg ctg gag 2016 
Asp Phe Val Gly Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu 
660 665 670 

ttc ate ccg gaa ate gec ate ccg gta ctg ggc acc ttt get ctg gtt 2064 
Phe He Pro Glu He Ala He Pro Val Leu Gly Thr Phe Ala Leu Val 
675 680 685 

tct tac att gca aac aag gtt ctg act gta caa acc ate gac aac gcg 2112 
Ser Tyr He Ala Asn Lys Val Leu Thr Val Gin Thr He Asp Asn Ala 
690 695 700 

ctg age aaa cgt aac gaa aaa tgg gat gaa gtt tac aaa tat ate gtg 2160 
Leu Ser Lys Arg Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He Val 
705 710 715 720 

acc aac tgg ctg get aag gtt aat act cag ate gac etc ate cgc aaa 2208 
Thr Asn Trp Leu Ala Lys Val Asn Thr Gin He Asp Leu He Arg Lys 
725 730 735 

aaa atg aaa gaa gca ctg gaa aac cag gcg gaa get acc aag gca ate 2256 
Lys Met Lys Glu Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala He 
740 745 750 

att aac tac cag tac aac cag tac acc gag gaa gaa aaa aac aac ate 23 04 

He Asn Tyr Gin Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn He 



WO 2004/024909 



-424- 



PCT/GB2003/003824 



755 760 765 

aac ttc aac ate gac gat ctg tec tct aaa ctg aac gaa tec ate aac 2352 

Asn Phe Asn lie Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser lie Asn 

770 775 780 

aaa get atg ate aac ate aac aag ttc ctg aac cag tgc tct gta age 2400 

Lys Ala Met lie Asn lie Asn Lys Phe Leu Asn Gin Cys Ser Val Ser 
785 790 795 800 

tat ctg atg aac tec atg ate ccg tac ggt gtt aaa cgt ctg gag gac 2448 

Tyr Leu Met Asn Ser Met lie Pro Tyr Gly Val Lys Arg Leu Glu Asp 
805 810 ~ 815 

ttc gat gcg tct ctg aaa gac gee ctg ctg aaa tac att tac gac aac 2496 

Phe Asp Ala Ser Leu Lys Asp Ala Leu Leu Lys Tyr lie Tyr Asp Asn 
820 825 830 

cgt ggc act ctg ate ggt cag gtt gat cgt ctg aag gac aaa gtg aac 2544 

Arg Gly Thr Leu lie Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn 
835 840 845 

aat ace tta teg acc gac ate cct ttt cag etc agt aaa tat gtc gat 2592 

Asn Thr Leu Ser Thr Asp lie Pro Phe Gin Leu Ser Lys Tyr Val Asp 

850 855 860 

aac caa cgc ctt ttg age acg ttc aca gag tac ate aag taa tga 2637 

Asn Gin Arg Leu Leu Ser Thr Phe Thr Glu Tyr lie Lys 



865 


870 


875 


<210> 


157 




<211> 


877 




<212> 


PRT 




<213> 


Clostridium botulinum 




<400> 


157 




Gly Ser Met Glu Phe Val Asn Lys Gin 


Phe Asn 



10 15 



Asn Gly Val Asp lie Ala Tyr lie Lys He Pro Asn Ala Gly Gin Met 
20 25 30 



Gin Pro Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro 
35 40 ^ 45 



Glu Arg Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro 
50 55 60 



Pro Glu Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu 
65 70 75 80 



Ser Thr Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu 
85 90 95 



Phe Glu Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser 
100 105 no 
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He Val Arg Gly lie Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu 
115 120 ~ *" 125 



Leu Lys Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly 
13 0 135 140 



Ser Tyr Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala 
145 150 155 160 



Asp He He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn 
165 170 175 



Leu Thr Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro 
180 185 - 190 

Asp Phe Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro 
195 200 205 



Leu Leu Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala 
210 215 ~ 220 



His Glu Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn 
225 230 235 240 



Pro Asn Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser 
245 250 255 



Gly Leu Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp 
260 265 270 



Ala Lys Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr 
275 280 285 



Tyr Asn Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser 
290 295 300 



He Val Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys 
305 310 315 320 



Glu Lys Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp 
325 330 " 335 



Lys Leu Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr 
340 345 350 

Glu Asp Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr 
355 360 365 

Leu Asn Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val 
370 375 380 
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Asn Tyr Thr lie Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala 
385 390 395 400 



Ala Asn Phe Asn Gly Gin Asn Thr Glu lie Asn Asn Met Asn Phe Thr 
405 410 415 



Lys Leu Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys 
420 " 425 430 



Val Arg Gly lie lie Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr 
435 440 445 



Asn Lys lie Glu Gly Arg Ala Leu Asn Asp Leu Cys lie Lys Val Asn 
450 455 460 



Asn Trp Asp Leu Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp 
465 470 475 480 



Leu Asn Lys Gly Glu Glu lie Thr Ser Asp Thr Asn lie Glu Ala Ala 
485 490 495 



Glu Glu Asn lie Ser Leu Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe 
500 505 510 



Asn Phe Asp Asn Glu Pro Glu Asn He Ser lie Glu Asn Leu Ser Ser 
515 520 525 



Asp He He Gly Gin Leu Glu Leu Met Pro Asn He Glu Arg Phe Pro 
53 0 535 54 0 



Asn Gly Lys Lys Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu 
545 550 555 560 



Arg Ala Gin Glu Phe Glu His Gly Lys Ser Arg He Ala Leu Thr Asn 
565 570 575 



Ser Val Asn Glu Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe 
580 585 590 



Ser Ser Asp Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met 
595 600 605 



Phe Leu Gly Trp Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr 
610 615 620 



Ser Glu Val Ser Thr Thr Asp Lys He Ala Asp He Thr He lie lie 
625 630 635 640 



Pro Tyr He Gly Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp 
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645 650 655 

Asp Phe Val Gly Ala Leu He Phe Ser Gly Ala Val lie Leu Leu Glu 
660 665 670 

Phe He Pro Glu He Ala He Pro Val Leu Gly Thr Phe Ala Leu Val 
675 680 685 

Ser Tyr He Ala Asn Lys Val Leu Thr Val Gin Thr He Asp Asn Ala 
690 695 700 



Leu Ser Lys Arg Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He Val 
705 710 715 ' "* 720 

Thr Asn Trp Leu Ala Lys Val Asn Thr Gin He Asp Leu He Arg Lys 
725 730 735 

Lys Met Lys Glu Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala He 
740 745 750 

He Asn Tyr Gin Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn He 
755 760 765 



Asn Phe Asn He Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser lie Asn 
770 775 ' 780 

Lys Ala Met He Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val Ser 
785 790 795 800 

Tyr Leu Met Asn Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu Asp 
805 810 ~ 815 

Phe Asp Ala Ser Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn 
820 825 ~ 830 

Arg Gly Thr Leu He Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn 
835 840 ^ 845 

Asn Thr Leu Ser Thr Asp He Pro Phe Gin Leu Ser Lys Tyr Val Asp 
850 855 860 

Asn Gin Arg Leu Leu Ser Thr Phe Thr Glu Tyr He Lys 
865 870 875 



<210> 158 

<211> 2643 

<212> DNA 

<213> Clostridium 



botulinum 



<220> 
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<221> CDS 

<222> (1) . . (2643) 

<400> 158 

atg gag ttc gtt aac aaa cag ttc aac tat aaa gac cca gtt aac ggt 48 

Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 

15 10 15 

gtt gac att get tac ate aaa ate ccg aac get ggc cag atg cag ccg 96 
Val Asp lie Ala Tyr lie Lys lie Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 

gta aag gca ttc aaa ate cac aac aaa ate tgg gtt ate ccg gaa cgt 144 
Val Lys Ala Phe Lys lie His Asn Lys lie Trp Val He Pro Glu Arg 
35 40 45 

gat acc ttt act aac ccg gaa gaa ggt gac ctg aac ccg cca ccg gaa 192 
Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 

50 - - -55 60 

gcg aaa cag gtg ccg gta tct tac tat gac tec acc tac ctg tct acc 240 
Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 

gat aac gaa aag gac aac tac ctg aaa ggt gtt act aaa ctg ttc gag 2 88 

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90. 95 

cgt att tac tec acc gac ctg ggc cgt atg ctg ctg act age ate gtt 33 6 

Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 
100 105 110 

cgc ggt ate ccg ttc tgg ggc ggt tct acc ate gat acc gaa ctg aaa 3 84 

Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 

gta ate gac act aac tgc ate aac gtt att cag ccg gac ggt tec tat 432 
Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 135 140 

cgt tec gaa gaa ctg aac ctg gtg ate ate ggc ccg tct get gat ate 4 80 

Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 

ate cag ttc gag tgt aag age ttt ggt cac gaa gtt ctg aac etc acc 528 
He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 

cgt aac ggc tac ggt tec act cag tac ate cgt ttc tct ccg gac ttc 576 
Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 

acc ttc ggt ttt gaa gaa tec ctg gaa gta gac acg aac cca ctg ctg 624 
Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

ggc get ggt aaa ttc gca act gat cct gcg gtt acc ctg get cac gaa 672 
Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 215 220 

ctg att cat gca ggc cac cgc ctg tac ggt ate gee ate aat ccg aac 720 
Leu lie His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 

cgt gtc ttc aaa gtt aac acc aac gcg tat tac gag atg tec ggt ctg 768 
Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
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. 245 250 255 

gaa gta age ttc gaa gaa ctg cgt act ttt ggc ggt cac gac get aaa 816 
Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 

ttc ate gac tct ctg caa gaa aac gag ttc cgt ctg tac tac tat aac 864 
Phe lie Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

aag ttc aaa gat ate gca tec ace ctg aac aaa gcg aaa tec ate gtg 912 
Lys Phe Lys Asp lie Ala Ser Thr Leu Asn Lys Ala Lys Ser lie Val 
290 295 300 



ggt acc act get tct ctg cag tac atg aag aac gtt ttt aaa gaa aaa 
Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 ~ 315 320 



96 0 



tac ctg etc age gaa gac acc tec ggc aaa ttc tct gta gac aag ttg 1008 
Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 

aaa ttc gat aaa ctt tac aaa atg ctg act gaa att tac acc gaa gac 1056 
Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu lie Tyr Thr Glu Asp 
340 345 350 

aac ttc gtt aag ttc ttt aaa gtt ctg aac cgc aaa acc tat ctg aac 1104 
Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 ^ * 365 

ttc gac aag gca gta ttc aaa ate aac ate gtg ccg aaa gtt aac tac 1152 
Phe Asp Lys Ala Val Phe Lys lie Asn lie Val Pro Lys Val Asn Tyr 
370 375 380 

act ate tac gat ggt ttc aac ctg cgt aac acc aac ctg get get aat 12 0 0 

Thr lie Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 

ttt aac ggc cag aac acg gaa ate aac aac atg aac ttc aca aaa ctg 1248 
Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr Lys Leu 
405 410 415 

aaa aac ttc act ggt ctg ttc gag ttt tac aag ctg ctg tgc gta cgt 1296 
Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 

ggc ate att acc tec aaa act aaa tct ctg gac aaa ggt tat aac aaa 1344 
Gly He He Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
435 440 445 

gcg ctg aac gac etc tgt ate aag gtt aac aac tgg gat tta ttc ttc 1392 
Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp Asp Leu Phe Phe 
450 455 460 

age ccg agt gaa gac aac ttc acc aac gac ctg aac aaa ggt gaa gaa 1440 
Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465 470 475 ' 480 

ate acc tea gat act aac ate gaa gca gee gaa gaa aac ate teg ctg 1488 
He Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn He Ser Leu 
485 490 495 

gac ctg ate cag cag tac tac ctg acc ttt aat ttc gac aac gag ccg 1536 
Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
500 505 510 
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gaa aac att tct ate gaa aac ctg age tct gat ate ate ggc cag ctg 1584 
Glu Asn lie Ser lie Glu Asn Leu Ser Ser Asp lie lie Gly Gin Leu 
515 520 525 

gaa ctg atg ccg aac ate gaa cgt ttc cca aac ggt aaa aag tac gag 1632 
Glu Leu Met Pro Asn lie Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
530 535 540 

c tg gac aaa tat acc atg ttc cac tac ctg cgc gcg cag gaa ttt gaa 1680 
Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe Glu 
545 550 555 560 

cac ggc aaa tec cgt ate gca ctg act aac tec gtt aac gaa get ctg 1728 
His Gly Lys Ser Arg lie Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
565 570 575 

etc aac ccg tec cgt gta tac acc ttc ttc tct age gac tac gtg aaa 1776 
Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
580 585 590 

aag gtc aac aaa gcg act gaa get gca atg ttc ttg ggt tgg gtt gaa 1824 
Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
595 600 605 

cag ctt gtt tat gat ttt acc gac gag acg tec gaa gta tct act acc 1872 
Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
610 615 620 

gac aaa att gcg gat ate act ate ate ate ccg tac ate ggt ccg get 1920 
Asp Lys lie Ala Asp lie Thr lie lie lie Pro Tyr lie Gly Pro Ala 
625 630 635 ^ 640 

ctg aac att ggc aac atg ctg tac aaa gac gac ttc gtt ggt gca ctg 1968 
Leu Asn lie Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
645 650 655 

ate ttc tec ggt gcg gtg ate ctg ctg gag ttc ate ccg gaa ate gee 2016 
lie Phe Ser Gly Ala Val lie Leu Leu Glu Phe He Pro Glu He Ala 
660 665 670 

ate ccg gta ctg ggc acc ttt get ctg gtt tct tac att gca aac aag 2064 
He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala Asn Lys 
675 680 685 

gtt ctg act gta caa acc ate gac aac gcg ctg age aaa cgt aac gaa 2112 
Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg Asn Glu 
690 695 700 

aaa tgg gat gaa gtt tac aaa tat ate gtg acc aac tgg ctg get aag 2160 
Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu Ala Lys 
705 710 715 720 

gtt aat act cag ate gac etc ate cgc aaa aaa atg aaa gaa gca ctg 2208 
Val Asn Thr Gin He Asp Leu lie Arg Lys Lys Met Lys Glu Ala Leu 
725 730 735 

gaa aac cag gcg gaa get acc aag gca ate att aac tac cag tac aac 22 56 

Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin Tyr Asn 
740 745 750 

cag tac acc gag gaa gaa aaa aac aac ate aac ttc aac ate gac gat 23 04 

Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He Asp Asp 
755 760 765 

ctg. tec tct aaa ctg aac gaa tec ate aac aaa get atg ate aac ate 23 52 

Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He Asn He 
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770 775 780 

aac aag ttc ctg aac cag tgc tct gta age tat ctg atg aac tec atg 2400 
Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785 790 795 800 

ate ccg tac ggt gtt aaa cgt ctg gag gac ttc gat gcg tct ctg aaa 2448 
lie Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
805 810 815 

gac gee ctg ctg aaa tac att tac gac aac cgt ggc act ctg ate ggt 2496 
Asp Ala Leu Leu Lys Tyr lie Tyr Asp Asn Arg Gly Thr Leu lie Gly 
820 825 830 

cag gtt gat cgt ctg aag gac aaa gtg aac aat acc tta teg acc gac 2544 
Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
835 840 845 

ate cct ttt cag etc agt aaa tat gtc gat aac caa cgc ctt ttg age 2592 
He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser 
850 _ 855 8<?0 

acg ttc aca gag tac ate aag etc gag cac cac cac cac cac cac taa 2640 

Thr Phe Thr Glu Tyr He Lys Leu Glu His His His His His His 

865 870 875 

tga 2643 

<210> 159 

<211> 879 

<212> PRT 

<213> Clostridium botulinum 

<400> 159 

Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1 5 10 15 



Val Asp He Ala Tyr lie Lys He Pro Asn Ala Gly Gin Met Gin Pro 
20 25 30 

Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro Glu Arg 
35 40 45 

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 

50 55 60 

Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 ' 80 



Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
85 90 " 95 

Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 
100 105 no 

Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 
115 120 125 
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Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 
130 135 140 

Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 

He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
165 170 175 

Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 
180 185 190 

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
195 200 205 

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
210 " 215 220 

Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
245 250 255 

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
260 265 270 

Phe lie Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
275 280 285 

Lys Phe Lys Asp lie Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 
290 ~ 295 300 

Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
325 330 335 

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr Glu Asp 
340 345 350 

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
355 360 365 

Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val Asn Tyr 
370 375 380 



Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
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385 390 395 400 



Phe Asn Gly Gin Asn Thr Glu lie Asn Asn Met Asn Phe Thr Lys Leu 
405- 410 415 



Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
420 425 430 



Gly lie lie Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
435 ~ 440 445 



Ala Leu Asn Asp Leu Cys lie Lys Val Asn Asn Trp Asp Leu Phe Phe 
450 455 460 



Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465 470 475 480 



lie Thr Ser Asp Thr Asn lie Glu Ala Ala Glu Glu Asn lie Ser Leu 
485 490 495 



Asp Leu lie Gin Gin. Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
500 505 510 



Glu Asn lie Ser lie Glu Asn Leu Ser Ser Asp lie lie Gly Gin Leu 
515 520 525 



Glu Leu Met Pro Asn lie Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
530 535 540 



Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe Glu 
545 550 555 560 



His Gly Lys Ser Arg lie Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
565 570 575 



Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
580 585 590 



Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
595 600 605 



Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 

610 • 615 620 

Asp Lys He Ala Asp He Thr He He He Pro Tyr He Gly Pro Ala 

625 630 635 640 



Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
645 650 655 
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Ile Phe Ser Gly Ala Val lie Leu Leu Glu Phe lie Pro Glu lie Ala 
660 665 670 



He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala Asn Lys 
675 680 685 



Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg Asn Glu 
690 695 700 

Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu Ala Lys 

705 710 715 720 

Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu Ala Leu 

725 730 735 



Glu Asn Gin Ala Glu Ala Thr Lys Ala lie He Asn. Tyr Gin Tyr Asp. . 
740 745 750 



Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn lie Asp Asp 
755 760 765 



Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He Asn He 
770 775 780 



Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785 790 795 800 

He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
805 810 815 



Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu He Gly 
820 " 825 830 



Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
835 840 845 



He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser 
850 855 860 

Thr Phe Thr Glu Tyr He Lys Leu Glu His His His His His His 
865 870 875 



<210> 160 

<211> 2667 

<212> DNA 

<213> Clostridium 



botulinum 



<220> 
<221> 
<222> 



CDS 

(1) . . (2667) 
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<400> 160 

gga tec atg gag ttc gtt aac aaa cag ttc aac tat aaa gac cca gtt 48. 

Gly Ser Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val 

1 5 10 15 

aac ggt gtt gac att get tac ate aaa ate ccg aac get ggc cag atg 96 
Asn Gly Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met 
20. 25 30 

cag ccg gta aag gca ttc aaa ate cac aac aaa ate tgg gtt ate ccg 144 
Gin Pro Val Lys Ala Phe Lys lie His Asn Lys lie Trp Val He Pro 
35 .40 45 

gaa cgt gat acc ttt act aac ccg gaa gaa ggt gac ctgr aac ccg cca 192 
Glu Arg Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro 
50 ~ 55 60 

ccg gaa gcg aaa cag gtg ccg gta tct tac tat gac tec acc tac ctg 240 
Pro Glu Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu 
65 70 75 80 

tct acc gat aac gaa aag gac aac tac ctg aaa ggt gtt act aaa ctg 288 
Ser Thr Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu 
85 90 95 

ttc gag cgt att tac tec acc gac ctg ggc cgt atg ctg ctg act . age 336 
Phe Glu Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser 
100 105 110 

ate gtt cgc ggt ate ccg ttc tgg ggc ggt tct acc ate gat acc gaa 3 84 

He Val Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu 
115 120 125 

ctg aaa gta ate gac act aac tgc ate aac gtt att cag ccg gac ggt 432 
Leu Lys Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly 
130 135 140 

tec tat cgt tec gaa gaa ctg aac ctg gtg ate ate ggc ccg tct get 480 
Ser Tyr Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala 
145 " 150 155 160 

gat ate ate cag ttc gag tgt aag age ttt ggt cac gaa gtt ctg aac 528 
Asp lie He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn 
165 170 175 

etc acc cgt aac ggc tac ggt tec act cag tac ate cgt ttc tct ccg 576 
Leu Thr Arg Asn Gly Tyr Gly Ser Thr Gin Tyr lie Arg Phe Ser Pro 
180 185 190 

gac ttc acc ttc ggt ttt gaa gaa tec ctg gaa gta gac acg aac cca 624 
Asp Phe Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro 
195 200 205 

ctg ctg ggc get ggt aaa ttc gca act gat cct gcg gtt acc ctg get 672 
Leu Leu Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala 
210 215 220 

cac gaa ctg att cat gca ggc cac cgc ctg tac ggt ate gec ate aat 720 
His Glu Leu He His Ala Gly His Arg Leu Tyr Gly He Ala lie Asn 
225 230 235 240 

ccg aac cgt gtc ttc aaa gtt aac acc aac gcg tat tac gag atg tec 768 
Pro Asn Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser 
245 250 255 

ggt ctg gaa gta age ttc gaa gaa ctg cgt act ttt ggc ggt cac gac 816 



WO 2004/024909 



-436- 



PCT/GB2003/003824 



Gly Leu Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp 
260 265 270 

get aaa ttc ate gac tct ctg caa gaa aac gag ttc cgt ctg tac tac 864 
Ala Lys Phe lie Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr 
275 280 285 

tat aac aag ttc aaa gat ate gca tec ace ctg aac aaa gcg aaa tec 912 
Tyr Asn Lys Phe Lys Asp lie Ala Ser Thr Leu Asn Lys Ala Lys Ser 
290 295 300 

ate gtg ggt ace act get tct ctg cag tac atg aag aac gtt ttt aaa 960 
lie Val Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys 
305 310 315 320 

gaa aaa tac ctg etc age gaa gac acc tec ggc aaa ttc tct gta gac 1008 
Glu Lys Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp 
"325 330 335 

aag ttg aaa ttc gat aaa ctt tac aaa atg ctg act gaa att tac acc 1056 
Lys Leu Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu lie Tyr Thr 
340 345 350 

gaa gac aac ttc gtt aag ttc ttt aaa gtt ctg aac cgc aaa acc tat 1104 
Glu Asp Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr 
355 360 365 

ctg aac ttc gac aag gca gta ttc aaa ate aac ate gtg ccg aaa gtt 1152 
Leu Asn Phe Asp Lys Ala Val Phe Lys lie Asn lie Val Pro Lys Val 
370 ~ 375 380 

aac tac act ate tac gat ggt ttc aac ctg cgt aac acc aac ctg get 1200 
Asn Tyr Thr lie Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala 
385 390 395 400 

get aat ttt aac ggc cag aac acg gaa ate aac aac atg aac ttc aca 1248 
Ala Asn Phe Asn Gly Gin Asn . Thr Glu lie Asn Asn Met Asn Phe Thr 
405 410 415 

aaa ctg aaa aac ttc act ggt ctg ttc gag ttt tac aag ctg ctg tgc 1296 
Lys Leu Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys 
420 425 430 

gta cgt ggc ate att acc tec aaa act aaa tct ctg gac aaa ggt tat 1344 
Val Arg Gly lie lie Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr 
435 440 445 

aac aaa gca teg aag.gtc gtg ctg aac gac etc tgt ate aag gtt aac 13 92 

Asn Lys Ala Ser Lys Val Val Leu Asn Asp Leu Cys He Lys Val Asn 
450 455 460 

aac tgg gat tta ttc ttc age ccg agt gaa gac aac ttc acc aac gac 1440 
Asn Trp Asp Leu Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp 
465 470 475 480 

ctg aac aaa ggt gaa gaa ate acc tea gat act aac ate gaa gca gec 14 88 

Leu Asn Lys Gly Glu Glu He Thr Ser Asp Thr Asn He Glu Ala Ala 
485 490 495 

gaa gaa aac ate teg ctg gac ctg ate cag cag tac tac ctg acc ttt 1536 
Glu Glu Asn He Ser Leu Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe 
500 505 510 

aat ttc gac aac gag ccg gaa aac att tct ate gaa aac ctg age tct 1584 
Asn Phe Asp Asn Glu Pro Glu Asn He Ser He Glu Asn Leu Ser Ser 
515 520 . 525 
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gat ate ate ggc cag ctg gaa ctg atg 
Asp lie lie Gly Gin Leu Glu Leu Met 
530 535 

aac ggt aaa aag tac gag ctg gac aaa 
Asn Gly Lys Lys Tyr Glu Leu Asp Lys 
545 550 

cgc gcg cag gaa ttt gaa cac ggc aaa 
Arg Ala Gin Glu Phe Glu His Gly Lys 
565 

tec gtt aac gaa get ctg etc aac ccg 
Ser Val Asn Glu Ala Leu Leu Asn Pro 
580 585 



ccg aac ate gaa cgt ttc cca 1632 

Pro Asn lie Glu Arg Phe Pro 
540 

tat ace atg ttc cac tac ctg 1680 

Tyr Thr Met Phe His Tyr Leu 

555 . 560 

tec cgt ate gca ctg act aac 1728 
Ser Arg lie Ala Leu Thr Asn 
570 575 

tec cgt gta tac acc ttc ttc 1776 

Ser Arg Val Tyr Thr Phe Phe 
590 



tct age gac tac gtg aaa aag gtc aac aaa gcg act gaa get gca atg 1824 

Ser Ser Asp Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met 
595 600 605 

ttc ttg ggt tgg gtt gaa cag ctt gtt tat gat ttt acc gac gag acg 1872 

Phe Leu Gly Trp Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr 
610 615 620 

tec gaa gta tct act acc gac aaa att gcg gat ate act ate ate ate 1920 

Ser Glu Val Ser Thr Thr Asp Lys lie Ala Asp He Thr He He He 
625 630 635 640 

ccg tac ate ggt ccg get ctg aac att ggc aac atg ctg tac aaa gac 1968 

Pro Tyr He Gly Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp 

645 650 655 

gac ttc gtt ggt gca ctg[ ate ttc tec ggt gcg gtg ate ctg ctg gag 2016 

Asp Phe Val Gly Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu 
660 665 670 

ttc ate ccg gaa ate gee ate ccg gta ctg ggc acc ttt get ctg gtt 2064 

Phe lie Pro Glu He Ala He Pro Val Leu Gly Thr Phe Ala Leu Val 
675 680 685 

tct tac att gca aac aag gtt ctg act gta caa acc ate gac aac gcg 2112 

Ser Tyr He Ala Asn Lys Val Leu Thr Val Gin Thr He Asp Asn Ala 
690 695 700 

ctg age aaa cgt aac gaa aaa tgg gat gaa gtt tac aaa tat ate gtg 2160 

Leu Ser Lys Arg Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He Val 
705 710 715 " 720 

acc aac tgg ctg get aag gtt aat act cag ate gac etc ate cgc aaa 2208 

Thr Asn Trp Leu Ala Lys Val Asn Thr Gin He Asp Leu He Arg Lys 

725 730 735 

aaa atg aaa gaa gca ctg gaa aac cag gcg gaa get acc aag gca ate 2256 

Lys Met Lys Glu Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala He 
740 745 750 

att aac tac cag tac aac cag tac acc gag gaa gaa aaa aac aac ate 23 04 

He Asn Tyr Gin Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn He 
755 760 765 



aac ttc aac ate gac gat ctg tec tct aaa ctg aac gaa tec ate aac 
Asn Phe Asn He Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He Asn 



770 775 780 



2352 



aaa get atg ate aac ate aac aag ttc ctg aac cag tgc tct gta age 2400 
Lys Ala Met He Asn He Asn Lys Phe Leu Asn Gin. Cys Ser Val Ser 
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785 790 795 800 

tat ctg atg aac tec atg ate ccg tac ggt gtt aaa cgt ctg gag gac 2448 
Tyr Leu Met Asn Ser Met lie Pro Tyr Gly Val Lys Arg Leu Glu Asp 
805 810 815 

ttc gat gcg tct ctg aaa gac gec ctg ctg aaa tac att tac gac aac 2496 
Phe Asp Ala Ser Leu Lys Asp Ala Leu Leu Lys Tyr lie Tyr Asp Asn 
820 825 83 0 

cgt ggc act ctg ate ggt cag gtt gat cgt ctg aag gac aaa gtg aac 2544 
Arg Gly Thr Leu lie Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn 
835 840 845 

aat acc tta teg ace gac ate cct ttt cag etc agt aaa tat gtc gat 2592 
Asn Thr Leu Ser Thr Asp lie Pro Phe Gin Leu Ser Lys Tyr Val Asp 
850 855 860 

aac caa cgc ctt ttg age acg ttc aca gag tac ate aag ate gaa ggt 2640 
Asn Gin Arg Leu Leu Ser Thr Phe Thr Glu Tyr lie Lys lie Glu Gly 
865 870 875 . 880 

cgt cac cac cac cac cac cac taa tga 2667 
Arg His His His His His His 
885 



<210> 161 

<211> 887 

<212> PRT 

<213> Clostridium botul.inum 

<400> 161 

Gly Ser Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val 
1 5 10 15 

Asn Gly Val Asp He Ala Tyr He Lys lie Pro Asn Ala Gly Gin Met 
20 25 30 

Gin Pro Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro 
35 40 45 

Glu Arg Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro 
50 55 60 

Pro Glu Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu 
65 70 75 80 

Ser Thr Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu 
85 90 - - 95 

Phe Glu Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser 
100 105 ~ 110 



He Val Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu 
115 120 125 
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Leu Lys Val lie Asp Thr Asn Cys lie Asn Val lie Gin Pro Asp Gly 
130 135 140 



Ser Tyr Arg Ser Glu Glu Leu Asn Leu Val lie lie Gly Pro Ser Ala 
145 150 155 160 

Asp He He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn 
165 170 175 

Leu Thr Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro 
180 185 190 



Asp Phe Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro 
195 200 205 



Leu Leu Gly Ala Gly Lys Phe Ala Thr Asp -Pro Al» Val Thr Leu Ala 
210 215 220 



His Glu Leu He His Ala Gly His Arg Leu Tyr Gly lie Ala He Asn 
225 230 235 240 



Pro Asn Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser 
245 250 " 255 



Gly Leu Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp 
260 265 270 



Ala Lys Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr 
275 280 285 



Tyr Asn Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser 
290 295 300 



He Val Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys 
305 310 315 320 



Glu Lys Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp 
325 330 " 335 



Lys Leu Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr 
340 345 350 



Glu Asp Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr 
355 360 365 



Leu Asn Phe Asp Lys Ala Val Phe Lys lie Asn He Val Pro Lys Val 
370 375 380 



Asn Tyr Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala 
385 * 390 395 400 
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Ala Asn Phe Asn Gly Gin Asn Thr Glu lie Asn Asn Met Asn Phe Thr 
405 410 415 

Lys Leu Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys 
420 425 430 

Val Arg Gly lie lie Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr 
435 440 445 

Asn Lys Ala Ser Lys Val Val Leu Asn Asp Leu Cys lie Lys Val Asn 
450 455 460 



Asn Trp Asp Leu ' Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp 
465 470 475 480 

Leu Asn Lys Gly Glu Glu lie Thr Ser Asp Thr Asn lie Glu Ala Ala 
485 490 495 

Glu Glu Asn lie Ser Leu Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe 
500 505 510 

Asn Phe Asp Asn Glu Pro Glu Asn He Ser He Glu Asn Leu Ser Ser 
515 520 525 

Asp He He Gly Gin Leu Glu Leu Met Pro Asn He Glu Arg Phe Pro 
530 535 540 

Asn Gly Lys Lys Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu 
545 550 " 555. 560 

Arg Ala Gin Glu Phe Glu His Gly Lys Ser Arg He Ala Leu Thr Asn 
565 570 575 

Ser Val Asn Glu Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe 
580 585 590 

Ser Ser Asp Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met 
595 600 605 

Phe Leu Gly Trp Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr 
610 615 620 

Ser Glu Val Ser Thr Thr Asp Lys He Ala Asp He Thr He He He 
625 630 635 640 



Pro Tyr He Gly Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp 
645 650 655 

Asp Phe Val Gly Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu 
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660 665 670 



Phe lie Pro Glu lie Ala lie Pro Val Leu Gly Thr Phe Ala Leu Val 
675 680 685 



Ser Tyr lie Ala Asn Lys Val Leu Thr Val Gin Thr lie Asp Asn Ala 
690 695 700 



Leu Ser Lys Arg Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr lie Val 
705 710 " 715 720 



Thr Asn Trp Leu Ala Lys Val Asn Thr Gin lie Asp Leu lie Arg Lys 
725 730 735 



Lys Met Lys Glu Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala lie 
740 745 750 



lie Asn Tyr Gin Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn lie 
755 760 765 



Asn Phe Asn lie Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser lie Asn 
770 " 775 780 



Lys Ala Met lie Asn lie Asn Lys Phe Leu Asn Gin Cys Ser Val Ser 
785 790 795 800 



Tyr Leu Met Asn Ser Met lie Pro Tyr Gly Val Lys Arg Leu Glu Asp 
805 810 815 

Phe Asp Ala Ser Leu Lys Asp Ala Leu Leu Lys Tyr lie Tyr Asp Asn 
820 825 830 



Arg Gly Thr Leu lie Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn 
835 840 845 

Asn Thr Leu Ser Thr Asp lie Pro Phe Gin Leu Ser Lys Tyr Val Asp 
850 855 860 



Asn Gin Arg Leu Leu Ser Thr Phe Thr Glu Tyr lie Lys lie Glu Gly 
865 870 875 880 



Arg His His His His His His 
885 



<210> 162 

<211> 2625 

<212> DNA 

<213> Clostridium botulinum 



<220> 
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<221> CDS 

<222> (1) . . (2625) 

<400> 162 

gga tec atg gag ttc gtg aac aag cag ttc aac tat aag gac cct gta 48 

Gly Ser Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val 

1 5 10 15 

aac ggt gtt gac att gec tac ate aaa att cca aac gec ggc cag atg 96 
Asn Gly Val Asp lie Ala Tyr lie Lys lie Pro Ash Ala Gly Gin Met 
20 25 30 

cag ccg gtg aag get ttc aag att cat aac aaa ate tgg gtt att ccg 144 
Gin Pro Val Lys Ala Phe Lys lie His Asn Lys lie Trp Val lie Pro 
35 40 45 

gaa cgc gat aca ttt acg aac ccg gaa gaa gga gac ttg aac ccg ccg 192 
Glu Arg Asp Thr * Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro 
50 55 60 

ccg gaa gca aag cag gtg cca gtt tea tac tac gat tea acc tat ctg 240 
Pro Glu Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu 
65 70 75 80 

age aca gac aac gag aag gat aac tac ctg aag gga gtg acc aaa tta 288 
Ser Thr Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu 
85 90 95 

ttc gag cgt att tat tec act gac ctg ggc cgt atg ctg ctg acc tea 336 
Phe Glu Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser 
100 105 110 

ate gtc cgc gga ate cca ttt tgg ggt ggc agt acc att gac acg gag 384 
lie Val Arg Gly lie Pro Phe Trp Gly Gly Ser Thr lie Asp Thr Glu 
115 120 125 

ttg aag gtt att gac act aac tgc att aac gtg ate caa cca gac ggt 432 
Leu Lys Val lie Asp Thr Asn Cys lie Asn Val lie Gin Pro Asp Gly 
130 135 140 

age tac aga tct gaa gaa ctt aac etc gta ate ate ggg ccc tec gcg 480 
Ser Tyr Arg Ser Glu Glu Leu Asn Leu Val lie lie Gly Pro Ser Ala 
145 150 155 160 

gac att ate cag ttt gag tgc aag age ttt ggc cac gaa gtg ttg aac 528 
Asp lie lie Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn 
165 170 175 

ctg acg cgt aac ggt tac ggc tct act cag tac att cgt ttc age cca 576 
Leu Thr Arg Asn Gly Tyr Gly Ser Thr Gin Tyr lie Arg Phe Ser Pro 
180 " 185 190 

gac ttc acg ttc ggt ttc gag gag age ctg gag gtt gat acc aac ccg 624 
Asp Phe Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro 
195 200 205 

ctg ttg ggt gca ggc aag ttc gca act gat cca gcg gtg acc ctg gca 672 
Leu Leu Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala 
210 * 215 220 

cac gag etc ate tac gec ggt cat cgt ctg tat ggc att gcg att aac 720 
His Glu Leu lie Tyr Ala Gly His Arg Leu Tyr Gly He Ala He Asn 
225 230 235 240 

ccg aac cgc gtg ttc aag gtt aac acc aac gee tac tac gag atg agt 768 
Pro Asn Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser 
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245 250 255 

ggt tta gaa gta age ttc gag gaa ctg cgc acg ttc ggt ggc cat gat 816 
Gly lieu Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp 
260 265 270 

gcg aag ttt ate gac age ttg cag gag aac gag ttc cgt ctg tap tac .864 
Ala Lys Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr 
275 280 285 

tac aac aag ttt aaa gat att gca agt aca ctg aac aag get aag tec 912 
Tyr Asn Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser 
290 295 300 

att gtg ggt ace act get tea tta cag tat atg aaa aat gtt ttt aaa 960 
He Val Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys 
305 310 315 320 

gag aaa tat etc eta tct gaa gat aca tct gga aaa ttt teg gta gat 1008 
Glu Lys Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp 
325 330 335 

aaa tta aaa ttt gat aag tta tac aaa atg tta aca gag att tac aca 1056 
Lys Leu Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr 
340 345 350 



gag gat aat ttt gtt aag ttt ttt aaa gta ctt aac aga aaa aca tat 
Glu Asp Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr 
355 360 365 



1104 



ttg aat ttt gat aaa gec gta ttt aag ata aat ata gta cct aag gta 1152 

Leu Asn Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val 
370 375 380 

aat tac aca ata tat gat gga ttt aat tta aga aat aca aat tta gca 1200 

Asn Tyr Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala 
385 390 395 400 

gca aac ttt aat ggt caa aat aca gaa att aat aat atg aat ttt act 1248 

Ala Asn Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr 
405 410 415 

aaa eta aaa aat ttt act gga ttg ttt gaa ttt tat aag ttg eta tgt 1296 

Lys Leu Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys 
420 425 430 

gta aga ggg ata ata act tct aaa act aaa tea tta gat aaa gga tac 1344 

Val Arg Gly He He Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr 
435 440 445 

aat aag gca tta aat gat tta tgt ate aaa gtt aat aat tgg gac ttg 1392 

Asn Lys Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp Asp Leu 
450 455 460 

ttt ttt agt cct tea gaa gat aat ttt act aat gat eta aat aaa gga 1440 

Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly 
465 470 475 480 

gaa gaa att aca tct gat act aat ata gaa gca gca gaa gaa aat att 1488 

Glu Glu He Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn He 
485 490 495 

agt tta gat tta ata caa caa tat tat tta ace ttt aat ttt gat aat 1536 

Ser Leu Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn 
500 505 510 
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gaa cct gaa aat att tea ata gaa aat ctt tea agt gac att ata ggc 1584 

Glu Pro Glu Asn lie Ser lie Glu Asn Leu Ser Ser Asp lie lie Gly 
515 520 525 

caa tta gaa ctt atg cct aat ata gaa aga ttt cct aat gga aaa aag 1632 

Gin Leu Glu Leu Met Pro Asn lie Glu Arg Phe Pro Asn Gly Lys Lys 
530 535 ^ 540 

tat gag tta gat aaa tat act atg ttc cat tat ctt cgt get caa gaa 1680 

Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu 

545 550 555 560 

ttt gaa cat ggt aaa tct agg att get tta aca aat tct gtt aac gaa 1728 

Phe Glu His Gly Lys Ser Arg lie Ala Leu Thr Asn Ser Val Asn Glu 
565 570 575 

gca tta tta aat cct agt cgt gtt tat aca ttt ttt tct tea gac tat 1776 

Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr 

580 585 590 

gta aag aaa gtt aat aaa get acg gag gca get atg ttt tta ggc, tgg 1824 

Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp 
595 600 605 

gta gaa caa tta gta tat gat ttt ace gat gaa act age gaa gta agt 1872 

Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser 
610 615 620 

act acg gat aaa att gcg gat ata act ata att att cca tat ata gga 1920 

Thr Thr Asp Lys lie Ala Asp lie Thr lie He He Pro Tyr He Gly 

625 630' 635 640 

cct get tta aat ata ggt aat atg tta tat aaa gat gat ttt gta ggt 1968 

Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly 
645 650 655 

get tta ata ttt tea gga get gtt att ctg tta gaa ttt ata cca gag 2016 

Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu 

660 665 670 

att gca ata cct gta tta ggt act ttt gca ctt gta tea tat att gcg 2064 

He Ala He Pro Val Leu Gly Thr Phe Ala' Leu Val Ser Tyr He Ala 
675 680 685 

aat aag gtt eta ace gtt caa aca ata gat aat get tta agt aaa aga 2112 

Asn Lys Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg 
690 695 700 

aat gaa aaa tgg gat gag gtc tat aaa tat ata gta aca aat tgg tta 2160 

Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu 

705 710 715 720 



gca aag gtt aat aca cag att gat eta ata aga aaa aaa atg aaa gaa 
Ala Lys Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu 
725 730 ~ " 735 



2208 



get tta gaa aat caa gca gaa gca aca aag get ata ata aac tat cag 2256 
Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin 
740 745 750 

tat aat caa tat act gag gaa gag aaa aat aat att aat ttt aat att 2304 
Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He 
755 760 765 

gat gat tta agt teg aaa ctt aat gag tct ata aat aaa get atg att 2352 
Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He 
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770 775 780 

aat ata aat aaa ttt ttg aat caa tgc tct gtt tea tat tta atg aat 2400 
Asn lie Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn 
785 790 795 * 800 

tct atg ate cct tat ggt gtt aaa egg tta gaa gat ttt gat get agt 2448 
Ser Met lie Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser 
805 810 815 

ctt aaa gat gca tta tta aag tat ata tat gat aat aga gga act tta 2496 
Leu Lys Asp Ala Leu Leu Lys Tyr lie Tyr Asp Asn Arg Gly Thr Leu 
820 825 830 

att ggt caa gta gat aga tta aaa gat aaa gtt aat aat aca ctt agt 2544 
lie Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser 
835 840 845 

aca gat ata cct ttt cag ctt tec aaa tac gta gat aat caa aga tta 2592 
Thr Asp lie Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu 
850 855 860 

tta tct aca ttt act gaa tat att aag taa tga 2625 
Leu Ser Thr Phe Thr Glu Tyr lie Lys 
865 870 

<210> 163 
<211> 873 
<212> PRT 

<213> Clostridium botulinum 
<400> 163 

Gly Ser Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val 
15 10 15 

Asn Gly Val Asp lie Ala Tyr lie Lys lie Pro Asn Ala Gly Gin Met 
20 25 30 

Gin Pro Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro 
35 40 45 

Glu Arg Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro 
50 55 60 

Pro Glu Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu 
65 70 75 ~ 80 

Ser Thr Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu 
85 90 95 

Phe Glu Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser 
100 105 110 

He Val Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu 
115 120 125 
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lieu Lys Val lie Asp Thr Asn Cys lie Asn Val lie Gin Pro Asp -Gly 
130 135 140 



Ser Tyr Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala 
145 150 155 160 



Asp He lie Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn 
165 170 175 



Leu Thr Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro 
180 185 190 

Asp Phe Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro 
195 200 205 



Leu Leu Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala 
210 215 220 

His Glu Leu He Tyr Ala Gly His Arg Leu Tyr Gly He Ala He Asn 
225 230 235 * 240 

Pro Asn Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser 
245 250 255 



Gly Leu Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp 
260 265 270 

Ala Lys Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr 
275 280 285 

Tyr Asn Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser 
290 295 300 

He Val Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys 
305 310 315 320 



Glu Lys Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp 
325 330 " 335 

Lys Leu Lys Phe Asp Lys Leu Tyr- Lys Met Leu Thr Glu He Tyr Thr 

340 345 350 

Glu Asp Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr 
355 360 365 

Leu Asn Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val 
370 375 380 



Asn Tyr Thr He Tyr Asp Gly Phe Asn Leu Arg 
385 390 395 



Asn Thr 



Asn 



Leu Ala 
400 
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Ala Asn Phe Asn Gly Gin Asn Thr Glu lie Asn Asn Met Asn Phe Thr 
405 410 415 



Lys Leu Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys 
420 425 430 



Val Arg Gly lie He Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr 
435 440 445 



Asn Lys Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp Asp Leu 
450 455 460 



Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly 
465 470 475 480 

Glu Glu He Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn He 
485 490 495 



Ser Leu Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn 
500 505 510 



Glu Pro Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He Gly 
515 520 525 



Gin Leu Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys Lys 
530 535 540 



Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu 
545 550 555 ~ 560 



Phe Glu His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn Glu 
565 570 575 



Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr 
580 585 590 



Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp 
595 600 605 



Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser 

610 615 620 

Thr Thr Asp Lys He Ala Asp He Thr He lie He Pro Tyr He Gly 

625 630 635 640 

Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly 

645 650 " 655 



Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu 
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660 665 670 



lie Ala lie Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr lie Ala 
675 680 685 

Asn Lys Val Leu Thr Val Gin Thr lie Asp Asn Ala Leu Ser Lys Arg 
690 695 700 

Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr lie Val Thr Asn Trp Leu 
705 710 715 720 

Ala Lys Val Asn Thr Gin lie Asp Leu lie Arg Lys Lys Met Lys Glu 
725 730 735 

Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala lie lie Asn Tyr Gin 
740 745 750 

Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn lie Asn Phe Asn lie 
755 760 765 

Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser lie Ash Lys Ala Met lie 
770 775 780 

Asn lie Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn 
785 790 - 795 800 

Ser Met lie Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser 
805 810 815 

Leu Lys Asp Ala Leu Leu Lys Tyr lie Tyr Asp Asn Arg Gly Thr Leu 
820 825 830 

lie Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser 
835 840 845 

Thr Asp lie Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu 
850 855 ~ 860 

Leu Ser Thr Phe Thr Glu Tyr lie Lys 
865 870 



<210> 164 

<211> 2625 

<212> DNA 

<213> Clostridium botulinum 



<220> 

<221> CDS 

<222> (1) . . (2625) 



<400> 



164 
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gga tec atg gag ttc gtt aac aaa cag ttc aac tat aaa gac cca gtt 48 
Gly Ser Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val 
1 5 10 15 

aac ggt gtt gac att get tac ate aaa ate ccg aac get ggc cag atg 96 
Asn Gly Val Asp lie Ala Tyr lie Lys lie Pro Asn Ala Gly Gin Met 
20 25 30 

cag ccg gta aag gca ttc aaa ate cac aac aaa ate tgg gtt ate ccg 144 
Gin Pro Val l»ys Ala Phe Lys lie His Asn Lys lie Trp Val lie Pro 
35 40 45 

gaa cgt gat acc ttt act aac ccg gaa gaa ggt gac ctg aac ccg cca 192 
Glu Arg Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro 
50 55 60 

ccg gaa gcg aaa cag gtg ccg gta tct tac tat gac tec acc tac ctg 240 
Pro Glu Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu 
65 70 75 80 

tct acc gat aac gaa aag gac aac tac ctg aaa ggt gtt act aaa ctg 288 
Ser Thr Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu 
85 90 95 

ttc gag cgt att tac tec acc gac ctg ggc cgt atg ctg ctg act age 336 
Phe Glu Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser 
100 105 110 

ate gtt cgc ggt ate ccg ttc tgg ggc ggt tct acc ate gat acc gaa 384 
lie Val Arg Gly lie Pro Phe Trp Gly Gly Ser Thr lie Asp Thr Glu 
115 120 125 

ctg aaa gta ate gac act aac tgc ate aac gtt att cag ccg gac ggt 432 
Leu Lys Val lie Asp Thr Asn Cys lie Asn Val lie Gin Pro Asp Gly 
130 135 140 

tec tat cgt tec gaa gaa ctg aac ctg gtg ate ate ggc ccg tct get 480 
Ser Tyr Arg Ser Glu Glu Leu Asn Leu Val lie lie Gly Pro Ser Ala 
145 150 155 160 

gat ate ate cag ttc gag tgt aag age ttt ggt cac gaa gtt ctg aac 528 
Asp lie lie Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn 
165 ^ 170 175 

etc acc cgt aac ggc tac ggt tec act cag tac ate cgt ttc tct ccg 576 
Leu Thr Arg Asn Gly Tyr Gly Ser Thr Gin Tyr lie Arg Phe Ser Pro 
180 185 ~ 190 

gac ttc acc ttc ggt ttt gaa gaa tec ctg gaa gta gac acg aac cca 624 
Asp Phe Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro 
195 200 205 

ctg ctg ggc get ggt aaa ttc gca act gat cct gcg gtt acc ctg get 672 
Leu Leu Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala 
210 215 220 

cac gaa ctg att tat gca ggc cac cgc ctg tac ggt ate gee ate aat 720 
His Glu Leu lie Tyr Ala Gly His Arg Leu Tyr Gly lie Ala lie Asn 
225 230 235 °* 240 

ccg aac cgt gtc ttc aaa gtt aac acc aac gcg tat tac gag atg tec 768 
Pro Asn Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser 
245 250 * 255 

99t ctg gaa gta age ttc gaa gaa ctg cgt act ttt ggc ggt cac gac 816 
Gly Leu Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp 
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260 265 270 

get aaa ttc ate gac tct ctg caa gaa aac gag ttc cgt ctg tac tac 864 
Ala Lys Phe lie Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr 
275 280 285 

tat aac aag ttc aaa gat ate gca tec ace ctg aac aaa gcg aaa tec 912 
Tyr Asn Lys Phe Lys Asp lie Ala Ser Thr Leu Asn Lys Ala Lys Ser 
290 295 300 

ate gtg ggt ace act get tct ctg cag tac atg aag aac gtt ttt aaa 960 
He Val Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys 
305 310 315 320 

gaa aaa tac ctg etc age gaa gac ace tec ggc aaa ttc tct gta gac 1008 
Glu Lys Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp 
325 330 335 

aag ttg aaa ttc gat aaa ctt tac aaa atg ctg act gaa att tac ace 1056 
Lys Leu Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr 
...340 . 345 350, 

gaa gac aac ttc gtt aag ttc ttt aaa gtt ctg aac cgc aaa ace tat 1104 
Glu Asp Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr 
355 360 365 

ctg aac ttc gac aag gca gta ttc aaa ate aac ate gtg ccg aaa gtt 1152 
Leu Asn Phe Asp Lys Ala Val Phe Lys He Asn lie Val Pro Lys Val 
370 375 380 

aac tac act ate tac gat ggt ttc aac ctg cgt aac ace aac ctg get 12 00 

Asn Tyr Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala 
385 390 395 400 

get aat ttt aac ggc cag aac acg gaa ate aac aac atg aac ttc aca 1248 
Ala Asn Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr 
405 410 415 

aaa ctg aaa aac ttc act ggt ctg ttc gag ttt. tac aag ctg ctg tgc 1296 
Lys Leu Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys 
420 425 * 430 

gta cgt ggc ate att ace tec aaa act aaa tct ctg gac aaa ggt tat 1344 
Val Arg Gly He He Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr 
435 440 445 

aac aaa gcg ctg aac gac etc tgt ate aag gtt aac aac tgg gat tta 1392 
Asn Lys Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp Asp Leu 
450 455 460 

ttc ttc age ccg agt gaa gac aac ttc ace aac gac ctg aac aaa ggt 1440 
Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly 
465 470 475 480 

gaa gaa ate acc tea gat act aac ate gaa gca gec gaa gaa aac ate 1488 
Glu Glu He Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn He 
485 490 495 



teg ctg gac ctg ate cag cag tac tac ctg acc ttt aat ttc gac aac 
Ser Leu Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn 
500 505 510 

gag ccg gaa aac att tct ate gaa aac ctg age tct gat ate ate ggc 
Glu Pro Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He Gly 
515 520 525 



1536 



1584 
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cag ctg gaa ctg atg ccg aac ate gaa cgt ttc cca aac ggt aaa aag 1632 
Gin Leu Glu Leu Met Pro Asn lie Glu Arg Phe Pro Asn Gly Lys Lys 
530 535 . " 540 

tac gag ctg gac aaa tat acc atg ttc cac tac ctg cgc gcg cag gaa 1680 
Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu 
545 550 555 560 

ttt gaa cac ggc aaa tec cgt ate gca ctg act aac tec gtt aac gaa 1728 
Phe Glu His Gly Lys Ser Arg lie Ala Leu Thr Asn Ser Val Asn Glu 
565 570 575 

get ctg etc aac ccg tec cgt gta tac acc ttc ttc tct age gac tac 1776 
Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr 
580 585 590 

gtg aaa aag gtc aac aaa gcg act gaa get gca atg ttc ttg ggt tgg 1824 
Val Lys Lys Val Asn Lys Ala . Thr Glu Ala Ala Met Phe Leu Gly Trp 
595 600 605 

gtt gaa cag ctt gtt tat gat ttt acc gac gag acg tec gaa gta tct 1872 
Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser 
610 615 620 

act acc gac aaa att gcg gat ate act ate ate ate ccg tac ate ggt 1920 
Thr Thr Asp Lys He Ala Asp He Thr He He He Pro Tyr He Gly 
625 630 635 640 

ccg get ctg aac att ggc aac atg ctg tac aaa gac gac ttc gtt ggt 1968 
Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly 
645 650 655 

gca ctg ate ttc tee ggt gcg gtg ate ctg ctg gag ttc ate ccg gaa 2016 
Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu 
660 665 670 

ate gee ate ccg gta ctg ggc acc ttt get ctg gtt tct tac att gca 2064 
He Ala lie Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala 
675 680 685 

aac aag gtt ctg act gta caa acc ate gac aac gcg ctg age aaa cgt 2112 
Asn Lys Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg 
690 695 700 

aac gaa aaa tgg gat gaa gtt tac aaa tat ate gtg acc aac tgg ctg 2160 
Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu 
705 710 715 720 

get aag gtt aat act cag ate gac etc ate cgc aaa aaa atg aaa gaa 2208. 
Ala Lys Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu 
725 730 * ' 

gca ctg gaa aac cag gcg gaa get acc aag gca ate att aac tac cag 2256 
Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin 
740 745 750 

tac aac cag tac acc gag gaa gaa aaa aac aac ate aac ttc aac ate 2304 
Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He 
755 760 765 

gac gat ctg tec tct aaa ctg aac gaa tec ate aac aaa get atg ate 2352 
Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He 
770 ~ 775 780 

aac ate aac aag ttc ctg aac cag tgc tct gta age tat ctg atg aac 24 00 

Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn 
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785 790 795 800 

tec atg ate ccg tac ggt gtt aaa cgt ctg gag gac ttc gat gcg tct 2448 
Ser Met lie Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser 
805 810 815 

ctg aaa gac gec ctg ctg aaa tac att tac gac aac cgt ggc act ctg 2496 
Leu Lys Asp Ala Leu Leu Lys Tyr lie Tyr Asp Asxi Arg Gly Thr Leu 
820 825 830 

ate ggt cag gtt gat cgt ctg aag gac aaa gtg aac aat ace tta teg 2544 
lie Gly . Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser 
835 840 845 

acc gac ate cct ttt cag etc agt aaa tat gtc gat aac caa cgc ctt 2592 
Thr Asp lie Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu 
850 855 860 

ttg age acg ttc aca gag tac ate aag taa tga 2625 
Leu Ser Thr Phe Thr Glu Tyr lie Lys 
865 870 

<210> 165 

<211> 873 

<212> PRT 

<213> Clostridium botulinum 

<400> 165 

Gly Ser Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val 
1 5 10 15 

Asn Gly Val Asp lie Ala Tyr lie Lys lie Pro Asn Ala Gly Gin Met 
20 25 30 



Gin Pro Val Lys Ala Phe Lys lie His Asn Lys lie Trp Val lie Pro 
35 40 45 



Glu Arg Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro 
50 55 60 



Pro Glu Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu 
65 70 75 80 



Ser Thr Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu 
85 90 95 



Phe Glu Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser 
100 105 110 



He Val Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu 
115 120 125 



Leu Lys Val He Asp Thr Asn Cys 
130 135 



He 



Asn Val He <31n 
140 



Pro Asp Gly 
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Ser Tyr Arg Ser Glu Glu Leu Asn Leu Val lie lie Gly Pro Ser Ala 
145 150 155 ' 160 

Asp lie lie Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn 
165 170 175 

Leu Thr Arg Asn Gly Tyr Gly Ser Thr Gin Tyr lie Arg Phe Ser Pro 
180 185 190 

Asp Phe Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro 
195 200 205 



Leu Leu Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala 
210 215 220 

His Glu Leu He Tyr Ala Gly His Arg Leu Tyr Gly lie Ala He Asn 
225 230 235 240 

Pro Asn Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser 
245 250 255 

Gly Leu Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp 
260 265 270 



Ala Lys Phe lie Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr 
275 280 285 

Tyr Asn Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser 
290 295 300 

He Val Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys 
305 310 315 320 

Glu Lys Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp 
325 330 335 

Lys Leu Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr 
340 345 350 

Glu Asp Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr 
355 360 365 

Leu Asn Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val 
370 375 380 



Asn Tyr Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala 
385 390 395 400 

Ala Asn Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr 
405 410 415 
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Lys Leu Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys 
420 425 430 

Val Arg Gly lie lie Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr 
435 440 * 445 

Asn Lys Ala Leu Asn Asp Leu Cys lie Lys Val Asn Asn Trp Asp Leu 
450 455 "* 460 

Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly 
465 470 475 480 

Glu Glu lie Thr Ser Asp Thr Asn lie Glu Ala Ala Glu Glu Asn lie 
485 490 495 

Ser Leu Asp Leu lie Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn 
500 505 510 

Glu Pro Glu Asn. lie Ser lie Glu Asn Leu Ser Ser Asp lie lie Gly 
515 520 525 

Gin Leu Glu Leu Met Pro Asn lie Glu Arg Phe Pro Asn Gly Lys Lys 
530 535 540 

Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu 
545 550 555 560 

Phe Glu His Gly Lys Ser Arg lie Ala Leu Thr Asn Ser Val Asn Glu 
565 570 575 

Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr 
580 585 590 

Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp 
595 600 605 

Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser 
610 615 620 

Thr Thr Asp Lys lie Ala Asp lie Thr lie lie lie Pro Tyr lie Gly 
625 630 635 640 



Pro Ala Leu Asn lie Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly 
645 650 655 

Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu 
660 665 670 



He Ala He Pro Val Leu Gly Thr Phe Ala Leu Val 



Ser 



Tyr He Ala 
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675 680 685 



Asn Lys Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg 
690 695 700 

Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu 
705 710 715 720 

Ala Lys Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu 
725 730 735 

Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin 
740 745 750 

Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He 
755 . 760 765 

Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He 
770 775 780 

Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn 
785 790 795 800 

Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser 
805 810 ^ 815 

Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu 
820 825 830 



He Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser 
835 840 845 



Thr Asp He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu 
850 855 860 



Leu Ser Thr Phe Thr Glu Tyr He Lys 

870 



166 

2625 

DNA 

Clostridium botulinum 



<220> 

<221> CDS 

<222> (1) . . (2625) 

<400> 166 

gga tec atg gag ttc gtt aac aaa cag ttc aac tat aaa gac cca gtt 48 

Gly Ser Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val 
15 10 15 
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aac ggt gtt gac att get tac ate aaa ate ccg aac get ggc cag atg 96 

Asn Gly Val Asp lie Ala Tyr lie Lys lie Pro Asn Ala Gly Gin Met 

20 25 30 

cag ccg gta aag gca ttc aaa ate cac aac aaa ate tgg gtt ate ccg . 144 

Gin Pro Val Lys Ala Phe Lys lie His Asn Lys lie Trp Val lie Pro 
35 40 45 

gaa cgt gat ace ttt act aac ccg gaa gaa ggt gac ctg aac ccg cca 192 

Glu Arg Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro 
50 55 60 

ccg gaa gcg aaa cag gtg ccg gta tct tac tat gac tec ace tac ctg 240 

Pro Glu Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu 
65 70 75 80 

tct ace gat aac gaa aag gac aac tac ctg aaa ggt gtt act aaa ctg 288 

Ser Thr Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu 
85 90 ' 95 

ttc gag cgt att tac tec aqc gac ctg ggc cgt atg ctg ctg act age 336 

Phe Glu Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser 

100 105 ~ 110 

ate gtt cgc ggt ate ccg ttc tgg ggc ggt tct acc ate gat ace gaa 3 84 

He Val Arg Gly, He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu 
115 120 125 

ctg aaa gta ate. gac act aac tgc ate aac gtt att cag ccg gac ggt 432 

Leu Lys Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly 
130 135 140 

tec tat cgt tec gaa gaa ctg aac ctg gtg ate ate ggc ccg tct get 480 

Ser Tyr Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala 
145 150 155 160 

gat ate ate cag ttc gag tgt aag age ttt ggt cac gaa gtt ctg aac 528 

Asp He He Gin Phe- Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn 
1*65 170 175 

etc acc cgt aac ggc tac ggt tec act cag tac ate cgt ttc tct ccg 576 

Leu Thr Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro 

180 185 190 

gac ttc acc ttc ggt ttt gaa gaa tec ctg gaa gta gac acg aac cca 624 

Asp Phe Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro 
195 200 205 

ctg ctg ggc get ggt aaa ttc gca act gat cct gcg gtt acc ctg get 672 

Leu Leu Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala 
210 215 220 



cac cag ctg att cat gca ggc cac cgc ctg tac ggt ate gee ate aat 720 
His Gin Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn 
225 230 235 240 

ccg aac cgt gtc ttc aaa gtt aac acc aac gcg tat tac gag atg tec 768 
Pro Asn Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser 
245 250 " 255 

ggt ctg gaa gta age ttc gaa gaa ctg cgt act ttt ggc ggt cac gac 816 
Gly Leu Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp 
260 265 270 

get aaa ttc ate gac tct ctg caa gaa aac gag ttc cgt ctg tac tac 8 64 

Ala Lys Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr 
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457 



275 



280 



285 



tat aac aag ttc aaa gat ate gca tec acc ctg aac aaa gcg aaa tec 912 
Tyr Asn Lys Phe Lys Asp lie Ala Ser Thr Leu Asn Lys Ala Lys Ser 
290 295 300 

ate gtg ggt acc act get tct ctg cag tac atg aag aac gtt ttt aaa 960 
He Val Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys 
305 310 315 320 

gaa aaa tac ctg etc age gaa gac acc tec ggc aaa ttc tct gta gac 1008 
Glu Lys Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp 
325 330 335 

aag ttg aaa ttc gat aaa ctt tac aaa atg ctg act gaa att tac acc 1056 
Lys Leu Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu lie Tyr Thr 
340 345 350 

gaa gac aac ttc gtt aag ttc ttt aaa gtt ctg aac cgc aaa acc tat 1104 
Glu Asp Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr 
355 360 365 

ctg aac ttc gac aag gca gta ttc aaa ate aac ate gtg ccg aaa gtt 1152 
Leu Asn Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val 
370 375 380 

aac tac act ate tac gat ggt ttc aac ctg cgt aac acc aac ctg get 12 00 

Asn Tyr Thr He Tyr Asp Gly Phe Asn Leu Arg Ash Thr Asn Leu Ala 
385 390 395 400 

get aat ttt aac ggc cag aac acg gaa ate aac aac atg aac ttc aca 1248 
Ala Asn Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr 
405 410 415 

aaa ctg aaa aac ttc act ggt ctg ttc gag ttt tac aag ctg ctg tgc 1296 
Lys Leu Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys 
420 425 " 430 

gta cgt ggc ate att acc tec aaa act aaa tct ctg gac aaa ggt tat 1344 
Val Arg Gly He He Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr 
435 440 445 

aac aaa gcg ctg aac gac etc tgt ate aag gtt aac aac tgg gat tta 13 92 

Asn Lys Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp Asp Leu 
450 455 460 

ttc ttc age ccg agt gaa gac aac ttc acc aac gac ctg aac aaa ggt 1440 
Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly 
465 470 475 480 

gaa gaa ate acc tea gat act aac ate gaa gca gee gaa gaa aac ate 1488 
Glu Glu He Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn He 
485 490 495 

teg ctg gac ctg ate cag cag tac tac ctg acc ttt aat ttc gac aac 1536 
Ser Leu Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn 
500 505 510 

gag ccg gaa aac att tct ate gaa aac ctg age tct gat ate ate ggc 1584 
Glu Pro Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He Gly 
515 520 525 



cag ctg gaa ctg atg ccg aac ate gaa cgt ttc cca aac ggt aaa aag 
Gin Leu Glu Leu Met Pro Asn iLe Glu Arg Phe Pro Asn Gly Lys Lys 
530 535 " 540 



1632 
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tac gag ctg gac aaa tat acc atg ttc cac tac ctg cgc gcg cag gaa 
Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu 
545 550 555 560 



1680 



ttt gaa cac ggc aaa tec cgt ate gca ctg act aac tec gtt aac gaa 1728 
Phe Glu His Gly Lys Ser Arg lie Ala Leu Thr Asn Ser Val Asn Glu 
565 570 575 

get ctg etc aac ccg tec cgt gta tac acc ttc ttc tct age gac tac 1776 
Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr 
580 585 590 

gtg aaa aag gtc aac aaa gcg act gaa get gca atg ttc ttg ggt tgg 1824 
Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp 
595 600 605 



gtt gaa cag ctt gtt tat gat ttt acc gac gag acg tec gaa gta tct 
Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser 

n . i r- ~~ . 



610 gas ~ 6 20 



tac aac cag tac acc gag gaa gaa aaa aac aac ate aac ttc aac ate 
Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn lie Asn Phe Asn He 
755 760 765 



1872 



act acc gac aaa att ^cg gat ate act ate ate. ate ccg tac ate ggt 1Q20 
Thr Thr Asp Lys He Ala Asp He Thr He He He Pro Tyr He Gly 
625 630 635 640 

ccg get ctg aac att ggc aac atg ctg tac aaa gac gac ttc gtt ggt 1968 
Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly 
645 650 ^ " 655 

gca ctg ate ttc tec ggt gcg gtg ate ctg ctg gag ttc ate ccg gaa 2016 
Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu 
660 665 670 

ate gee ate ccg gta ctg ggc acc ttt get ctg gtt tct tac att gca 2 064 

He Ala He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala 
675 680 685 

aac aag gtt ctg act gta caa acc ate gac aac gcg ctg age aaa cgt 2112 
Asn Lys Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg 
690 695 700 

aac gaa aaa tgg .gat gaa gtt tac aaa tat ate gtg acc aac tgg ctg 2160 
Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu 
705 710 715 720 

get aag gtt aat act cag ate gac etc ate cgc aaa aaa atg aaa gaa 2208 
Ala Lys Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu 
725 730 " ^ ^ 735 

gca ctg gaa aac cag gcg gaa get acc aag gca ate att aac tac cag 2256 
Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin 
740 745 750 



2304 



gac gat ctg tec tct aaa ctg aac gaa tec ate aac aaa get atg ate 2352 

Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He 
770 775 780 

aac ate aac aag ttc ctg aac cag tgc tct gta age tat ctg atg aac 2400 

Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn 
785 790 795 800 

tec atg ate ccg tac ggt gtt aaa cgt ctg gag gac ttc gat gcg tct 2448 

Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser 
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805 810 815 

ctg aaa gac gcc ctg ctg aaa tac att tac gac aac cgt ggc act ctg 2496 
Leu Lys Asp Ala Leu Leu Lys Tyr lie Tyr Asp Asn Arg Gly Thr Leu 
820 825 830 

ate ggt cag gtt gat cgt ctg aag gac aaa gtg aac aat acc tta teg 2544 
lie Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser 
835 840 845 

acc gac ate cct ttt cag etc agt aaa tat gtc gat aac caa cgc ctt 2592 
Thr Asp lie Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu 
850 855 860 

ttg age acg ttc aca gag tac ate aag taa tga 2625 
Leu Ser Thr Phe Thr Glu Tyr lie Lys 
865 870 

<210> 167 

<211> 873 • 

<212> PRT 

<213> Clostridium botulinum 

<400> 167 

Gly Ser Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val 
1 5 10 15 

Asn Gly Val Asp lie Ala Tyr He Lys lie Pro Asn Ala Gly Gin Met 
20 25 30 

Gin Pro Val Lys Ala Phe Lys He His Asn Lys lie Trp Val He Pro 
35 40 45 

Glu Arg Asp Thr Phe Thr Asn Pro Glu Glu Gly. Asp Leu Asn Pro Pro 
50 55 60 

Pro Glu Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu 
65 70 75 80 

Ser Thr Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu 
85 90 95 

Phe Glu Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser 
100 105 110 

He Val Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu 
115 120 125 

Leu Lys Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly 
130 135 140 

Ser Tyr Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala 
145 150 155 160 
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Asp He He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn 
165 170 175 

Leu Thr Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro 
180 185 " 190 

Asp Phe Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro 
195 200 205 

Leu Leu Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala 
210 215 220 

His Gin Leu lie His Ala Gly His Arg Leu Tyr Gly He Ala He Asn 
225 230 235 240 



Pro Asn Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser 
245 250 255 

Gly Leu Glu Val .Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp 
260 265 270 

Ala Lys Phe He Asp. Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr 
275 280 285 

Tyr Asn Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser 
290 295 300 

He Val Gly Thr Thr. Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys 
305 - 310 315 ^ 320 

Glu Lys Tyr Leu :Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp 
325 330 ~ 335 

Lys Leu Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr 
340 345 350 

Glu Asp Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr 
355 360 365 

Leu Asn Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val 
370 375 380 

Asn Tyr Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala 
385 390 395 400 

Ala Asn Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr 
405 410 415 



Lys Leu Lys Asn Phe Thr 
420 



Gly Leu 



Phe 
425 



Glu Phe Tyr Lys Leu Leu Cys 
430 
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Val Arg Gly lie lie Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr 
435 440 445 



Asn Lys Ala Leu Asn Asp Leu Cys lie Lys Val Asn Asn Trp Asp Leu 
450 455 460 



Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly 

465 470 475 480 

Glu Glu lie Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn He 
485 490 495 



Ser Leu Asp Leu lie Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn 
500 505 510 



Glu Pro Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He Gly 
515 520 525 

Gin Leu Glu Leu Met Pro Asn lie Glu Arg Phe Pro Asn Gly Lys Lys 
530 535 540 



Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu 
545 550 555 " 560 



Phe Glu His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn Glu 
565 570 575 



Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr 
580 ~ 585 590 

Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp 
595 600 605 

Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser 
610 615 620 



Thr Thr Asp Lys He Ala Asp He Thr He He He Pro Tyr He Gly 
625 630 635 " 640 



Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly 
645 650 655 



Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu 
660 665 670 

He Ala He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala 
675 680 685 



Asn Lys Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg 
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690 695 700 



As ii Glu Lys Trp Asp Glu Val Tyr Lys Tyr lie Val Thr Asn Trp Leu 
705 710 715 720 

Ala Lys Val Asn Thr Gin lie Asp Leu lie Arg Lys Lys Met Lys Glu 
725 730 735 

Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin 
740 745 750 

Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn lie Asn Phe Asn He 
755 760 765 



Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He 

770 775 780 

Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn 

785 790 795 800 



Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser 
805. 810 815 

Leu Lys Asp Ala Jieu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu 
820 825 830 

He Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser 
835 J 840 845 

Thr Asp He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu 
850 855 860 

Leu Ser Thr Phe Thr Glu Tyr He Lys 
865 870 



<210> 168 

<211> 2625 

<212> DNA 

<213> Clostridium botulinum 



<220> 

<221> CDS 

<222> (1) . . (2625) 

<400> 168 

gga tec atg gag ttc gtt aac aaa cag ttc aac tat aaa gac cca gtt 48 

Gly Ser Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val 
1 5 10 15 

aac ggt gtt gac att get tac ate aaa ate ccg aac get ggc cag atg 96 
Asn Gly Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met 
20 25 30 
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cag ccg gta aag gca ttc aaa ate cac aac aaa ate tgg gtt ate ccg 144 
Gin Pro Val Lys Ala Phe Lys lie His Asn Lys lie Trp Val lie Pro 
35 40 45 

gaa cgt gat ace ttt act aac ccg gaa gaa ggt gac ctg aac ccg cca 192 
Glu Arg Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro 
50 55 60 

ccg gaa gcg aaa cag gtg ccg gta tct tac tat gac tec ace tac ctg 240 
Pro Glu Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu 
65 70 75 80 

tct ace gat aac gaa aag gac aac tac ctg aaa ggt gtt act aaa ctg 288 
Ser Thr Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu 
85 90 95 

ttc gag cgt att tac tec ace gac ctg ggc cgt atg ctg ctg act age 336 
Phe Glu Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser 
100 . ~ 105 110 

ate gtt cgc ggt ate ccg ttc tgg ggc ggt tct ace ate gat acc gaa 384 
lie Val Arg Gly lie Pro Phe Trp Gly Gly Ser Thr lie Asp Thr Glu 
115 120 125 

ctg aaa gta ate gac act aac tgc ate aac gtt att cag ccg gac ggt 432 
Leu Lys Val lie Asp Thr Asn Cys lie Asn Val lie Gin Pro Asp Gly 
130 135 140 

tec tat cgt tec gaa gaa ctg aac ctg gtg ate ate ggc ccg tct get 480 
Ser Tyr Arg Ser Glu Glu Leu Asn Leu Val lie lie Gly Pro Ser Ala 
145 150 155 160 

gat ate ate cag ttc gag tgt aag age ttt ggt cac gaa gtt ctg aac 528 
Asp lie lie Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn 
165 170 175 

etc acc cgt aac ggc tac ggt tec act cag tac ate cgt ttc tct ccg 576 
Leu Thr Arg Asn Gly Tyr Gly Ser Thr Gin Tyr lie Arg Phe Ser Pro 
180 185 190 

gac ttc acc ttc ggt ttt gaa gaa tec ctg gaa gta gac acg aac cca 624 
Asp Phe Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro 
195 200 205 

ctg ctg ggc get ggt aaa ttc gca act gat cct gcg gtt acc ctg get 672 
Leu Leu Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala 
210 215 220 

cac cag ctg att tat gca ggc cac cgc ctg tac ggt ate gee ate aat 72 0 

His Gin Leu lie Tyr Ala Gly His Arg Leu Tyr Gly lie Ala lie Asn 
225 230 235 240 

ccg aac cgt gtc ttc aaa gtt aac acc aac gcg tat tac gag atg tec 768 
Pro Asn Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser 
245 250 ** 255 

ggt ctg gaa gta age ttc gaa gaa ctg cgt act ttt ggc ggt cac gac 816 
Gly Leu Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp 
260 265 270 

get aaa ttc ate gac tct ctg caa gaa aac gag ttc cgt ctg tac tac 864 
Ala Lys Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr 
275 280 285 

tat aac aag ttc aaa gat ate gca tec acc ctg aac aaa gcg aaa tec 912 
Tyr Asn Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser 
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ate gtg ggt acc act get tct ctg cag tac atg aag aac gtt ttt aaa 960 
lie Val Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys 
305 310 315 320 



gaa aaa tac ctg etc age gaa gac acc tec ggc aaa ttc tct gta gac 
Glu Lys Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp 
325 330 335 



1008 



aag ttg aaa ttc gat aaa ctt tac aaa atg ctg act gaa att tac acc 1056 
Lys Leu Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu lie Tyr Thr 
340 345 350 

gaa gac aac ttc gtt aag ttc ttt aaa gtt ctg aac cgc aaa acc tat 1104 
Glu Asp Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr 
355 360 365 

ctg aac ttc gac aag gca gta ttc aaa ate aac ate gtg ccg aaa gtt 1152 
Leu Asn Phe Asp Lys Ala Val Phe Lys lie Asn lie Val Pro Lys Val 
370 375 380 

aac tac act ate tac gat ggt ttc aac ctg cgt aac acc aac ctg get 1200 
Asn Tyr Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala 
385 390 395 400 

get aat ttt aac ggc cag aac acg gaa ate aac aac atg aac ttc aca 1248 
Ala Asn Phe Asn Gly. Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr 
405 410 415 

aaa ctg aaa aac ttc act ggt ctg ttc gag ttt tac aag ctg ctg tgc 1296 
Lys Leu Lys Asn Phe. Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys 
420 425 " 430 

gta cgt ggc ate att acc tec aaa act aaa tct ctg gac aaa ggt tat 1344 
Val Arg Gly He He .Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr 
435 440 445 

aac aaa gcg ctg aac gac etc tgt ate aag gtt aac aac tgg gat tta 1392 
Asn Lys Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp Asp Leu 
450 455 460 

ttc ttc age ccg agt gaa gac aac ttc acc aac gac ctg aac aaa ggt 1440 
Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly 
4g 5 470 475 480 

gaa gaa ate acc tea gat act aac ate gaa gca gee gaa gaa aac ate 
Glu Glu He Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn He 
485 490 495 



1488 



teg ctg gac ctg ate cag cag tac tac ctg acc ttt aat ttc gac aac 153 6 

Ser Leu Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn 
500 505 510 

gag ccg gaa aac att tct ate gaa aac ctg age tct gat ate ate ggc 1584 
Glu Pro Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He Gly 
515 520 525 

cag ctg gaa ctg atg ccg aac ate gaa cgt ttc cca aac ggt aaa aag 1632 
Gin Leu Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys Lys 
530 535 540 

tac gag ctg gac aaa tat acc atg ttc cac tac ctg cgc gcg cag gaa 1680 
Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu 
545 550 555 ~ 560 
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ttt gaa cac ggc aaa tec cgt ate gca ctg act aac tec gtt aac gaa 1728 

Phe Glu His Gly Lys Ser Arg lie Ala Leu Thr Asn Ser Val Asn Glu 
565 570 575 

get ctg etc aac ccg tec cgt gta tac ace ttc ttc tct age gac tac 1776 

Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr 
580 585 590 

gtg aaa aag gtc aac aaa gcg act gaa get gca atg ttc ttg ggt tgg 1824 

Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp 

595 600 605 

gtt gaa cag ctt gtt tat gat ttt acc gac gag acg tec gaa gta tct 1872 

Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser 
610 615 620 

act acc gac aaa att gcg gat ate act ate ate ate ccg tac ate ggt 1920 

Thr Thr Asp Lys lie Ala Asp He Thr He He He Pro Tyr He Gly 
625 630 635 640 

ccg get ctg aac att ggc aac atg ctg tac aaa gac gac ttc gtt ggt 1968 

Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly 
645 650 655 

gca ctg ate ttc tec ggt gcg gtg ate ctg ctg gag ttc ate ccg gaa 2016 

Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu 
660 665 670 

ate gee ate ccg gta ctg ggc acc ttt get ctg gtt tct tac att gca 2064 

He Ala He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala 

675 680 685 

aac aag gtt ctg act gta caa acc ate gac aac gcg ctg age aaa cgt 2112 

Asn Lys Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg 
690 695 700 

aac gaa aaa tgg gat gaa gtt tac aaa tat ate gtg acc aac tgg ctg 2160 

Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu 
705 710 715 720 

get aag gtt aat act cag ate gac etc ate cgc aaa aaa atg aaa gaa 2208 

Ala Lys Val Asn Thr Gin He Asp Leu lie Arg Lys Lys Met Lys Glu 
725 730 735 

gca ctg gaa aac cag gcg gaa get acc aag gca ate att aac tac cag 2256 

Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin 
740 745 750 



tac aac cag tac acc gag gaa gaa aaa aac aac ate aac ttc aac ate 2304 
Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He 
755 760 765 

gac gat ctg tec tct aaa ctg aac gaa tec ate aac aaa get atg ate 2352 
Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He 
770 775 780 

aac ate aac aag ttc ctg aac cag tgc tct gta age tat ctg atg aac 2400 
Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn 
785 790 795 800 

tec atg ate ccg tac ggt gtt aaa cgt ctg gag gac ttc gat gcg tct 2448 
Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser 
805 810 815 

ctg. aaa gac gee ctg ctg aaa tac att tac gac aac cgt ggc act ctg 24 96 

Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu 
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820 825 830 

ate ggt cag gtt gat cgt ctg aag gac aaa gtg aac aat acc tta teg 2544 
lie Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser 
835 840 845 

acc gac ate cct ttt cag etc agt aaa tat gtc gat aac caa cgc ctt 2592 
Thr Asp lie Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu 
850 855 860 

ttg age acg ttc aca gag tac ate aag taa tga 2625 
Leu Ser Thr Phe Thr Glu Tyr He Lys 
865 870 

<210> 169 
<211> 873 
<212> PRT 

<213> Clostridium botulinum 
<400> 169 _ 

Gly Ser Met Glu Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val 
15 10 15 

Asn Gly Val Asp lie Ala Tyr He Lys He Pro Asn Ala Gly Gin Met 
20 25 30 

Gin Pro Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro 

35 ... 40 45 

Glu Arg Asp Thr. Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro 
50 .55 60 

Pro Glu Ala Lys 'Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu 
65 70 75 80 

Ser Thr Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu 
85 90 95 

Phe Glu Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser 
100 105 * ~ 110 

He Val Arg Gly He Pro Phe Trp Gly Gly Ser Thr lie Asp Thr Glu 
115 120 ' 125 

Leu Lys Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly 
130 135 140 

Ser Tyr Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala 
145 150 155 160 



Asp He He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn 
165 170 175 
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Leu Thr Arg Asn Gly Tyr Gly Ser Thr Gin Tyr lie Arg Phe Ser Pro 

180 185 190 

Asp Phe Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro 
195 200 205 

Leu Leu Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala 
210 215 220 

His Gin Leu lie Tyr Ala Gly His Arg Leu Tyr Gly He Ala He Asn 
225 230 235 240 

Pro Asn Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser 
245 250 255 

Gly Leu Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp 
260 265 270 

Ala Lys Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr 
275 280 285 

Tyr Asn Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser 
290 295 300 

He Val Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys 
305 . 310 315 320 

Glu Lys Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp 
325 330 ^ 335 

Lys Leu Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr 
340 345 350 

Glu Asp Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr 
355 360 365 

Leu Asn Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val 
370 375 380 

Asn Tyr Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala 
385 390 395 400 

Ala Asn Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr 
405 410 415 

Lys Leu Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys 
420 425 ' 430 



Val Arg Gly He He Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr 
435 440 445 



WO 2004/024909 



-468- 



PCT/GB2003/003824 



Asn Lys Ala Leu Asn Asp Leu Cys lie Lys Val Asn Asn Trp Asp Leu 
450 455 460 

Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly 
465 470 475 480 

Glu Glu lie Thr Ser Asp Thr Asn lie Glu Ala Ala Glu Glu Asn He 
485 490 495 

Ser Leu Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn 
500 505 510 

Glu Pro Glu Asn lie Ser He Glu Asn Leu Ser Ser Asp lie He Gly 

- 515 ■- 520 525 

Gin Leu Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys Lys 
530 535 540 

Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu 
545 '550 555 560 

Phe Glu His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn Glu 
565 . 570 575 

Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr 
580 585 590 

Val Lys Lys Val ..Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp 
595 600 605 

Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser 
610 615 620 

Thr Thr Asp Lys He Ala Asp He Thr He He He Pro Tyr He Gly 
625 630 635 " 640 

Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly 
645 650 ~ ~ 655 

Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu 
660 665 670 

He Ala He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala 
675 680 685 

Asn Lys Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg 
690 695 700 



Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu 
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705 710 715 720 



Ala Lys Val Asn Thr Gin lie Asp Leu lie Arg Lys Lys Met Lys Glu 
725 730 735 

Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin 
740 745 750 

Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He 
755 760 765 

Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He 
770 775 780 

Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn 
785 790 795 . 800 

Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser 
805 810 815 

Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu 
820 825 830 

He Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser 
835 840 845 

Thr Asp He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu 
850 855 860 

Leu Ser Thr Phe Thr Glu Tyr He Lys 
865 870 



<210> 170 

<211> 2592 

<212> DNA 

<213> Clostridium botulinum 



<220> 

<221> CDS 

<222> (1) . . (2592) 

<400> 170 

atg ccg gtt acc ate aac aac ttc aac tac aac gac ccg ate gac aac 48 
Met Pro Val Thr He Asn Asn Phe Asn Tyr Asn Asp Pro He Asp Asn 
15 10 *" 15 

aac aac ate ate atg atg gaa ccg ccg ttc gca cgt ggt acc ggt cgt 96 
Asn Asn He He Met Met Glu Pro Pro Phe Ala Arg Gly Thr Gly Arg 
.20 25 30 



tac tac aag get ttt aag ate acc gac cgt ate tgg ate ate ccg gaa 144 
Tyr Tyr Lys Ala Phe Lys He Thr Asp Arg He Trp He He Pro Glu 
35 40 45 
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cgt tac acc ttc ggt tac aaa cct gag gac ttc aac aag agt age ggg 192 
Arg Tyr Thr Phe Gly Tyr Lys Pro Glu Asp Phe Asn Lys Ser Ser Gly 
50 55 60 

att ttc aat cgt gac- gtc tgc gag tac tat gat cca gat tat ctg aat 240 
lie Phe Asn Arg Asp Val Cys Glu Tyr Tyr Asp Pro Asp Tyr Leu Asn 
65 70 75 80 

acc aac gat aag aag aac ata ttc ctt cag act atg ate aaa etc ttc 288 
Thr Asn Asp Lys Lys Asn lie Phe Leu Gin Thr Met lie Lys Leu Phe 
85 90 95 

aac cgt ate aaa age aaa ccg etc ggt gaa aaa etc etc gaa atg att 336 
Asn Arg lie Lys Ser Lys Pro Leu Gly Glu Lys Leu Leu Glu Met lie 
100 105 " no 



ate aac ggt ate ccg tac etc ggt gac cgt cgt gtc ccg etc gaa gag 
lie Asn Gly lie Pro Tyr Leu Gly Asp Arg Arg Val Pro Leu Glu Glu 
115 120 125 



99t ggc caa gac cca agt ate ata acc ccg tec acc gac aaa age ate 
Gly Gly Gin Asp Pro Ser lie lie Thr Pro Ser Thr Asp Lys Ser lie 
275 280 285 



384 



ttc aac acc aac ate gca age gtc acc gtc aac aaa etc ate age aac 432 
Phe Asn Thr Asn lie Ala Ser Val Thr Val Asn Lys Leu lie Ser Asn 
130 135 140 

cca ggt gaa gtc gaa cgt aaa aaa ggt ate ttc gca aac etc ate ate 480 

Pro Gly Glu Val Glu Arg Lys Lys Gly lie Phe Ala Asn Leu lie lie 
145 150 155 160 

ttc ggt ccg ggt ccg -gtc etc aac gaa aac gaa acc ate gac ate ggt 528 
Phe Gly Pro Gly Pro Val Leu Asn Glu Asn Glu Thr lie Asp lie Gly 
165 170 175 

ate cag aac cac ttc gca age cgt gaa ggt ttc ggt ggt ate atg cag 576 

He Gin Asn His Phe Ala Ser Arg Glu Gly Phe Gly Gly He Met Gin 
180 185 ~ 190 

atg aaa ttc tgc ccg -gaa tac gtc age gtc ttc aac aac gtc cag gaa 624 

Met Lys Phe Cys Pro Glu Tyr Val Ser Val Phe Asn Asn Val Gin Glu 
195 200 205 

aac aaa ggt gca age ate ttc aac cgt cgt ggt tac ttc age gac ccg 672 

Asn Lys Gly Ala Ser lie Phe Asn Arg Arg Gly Tyr Phe Ser Asp Pro 
210 215 220 

gca etc ate etc atg cat gaa etc ate cac gtc etc cac ggt etc tac 720 

Ala Leu He Leu Met His Glu Leu He His Val Leu His Gly Leu Tyr 
225 230 235 240 

ggt ate aaa gtt gac gac etc ccg ate gtc ccg aac gag aag aaa. ttc 768 

Gly He Lys Val Asp Asp Leu Pro He Val Pro Asn Glu Lys Lys Phe 
245 250 255 

ttc atg cag age acc gac gca ate cag get gag gaa etc tac acc ttc 816 

Phe Met Gin Ser Thr Asp Ala He Gin Ala Glu Glu Leu Tyr Thr Phe 
260 265 270 



864 



tac gac aaa gtc etc cag aac ttc agg ggt ate gtg gac aga etc aac 912 
Tyr Asp Lys Val Leu Gin Asn Phe Arg Gly He Val Asp Arg Leu Asn 
290 295 300 

aaa gtc etc gtc tgc ate age gac ccg aac ate aat ate aac ata tac 960 
Lys Val Leu Val Cys He Ser Asp Pro Asn He Asn He Asn He Tyr 
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305 310 315 320 

aag aac aag ttc aaa gac aag tac aaa ttc gtc gag gac age gaa ggc 1008 
Lys Asn Lys Phe Lys Asp Lys Tyr Lys Phe Val Glu Asp Ser Glu Gly 
325 ~ 330 335 

aaa tac age ate gac gta gaa agt ttc gac aag etc tac aaa age etc 1056 
Lys Tyr Ser lie Asp Val Glu Ser Phe Asp Lys Leu Tyr Lys Ser Leu 
340 345 350 

atg ttc ggt ttc acc gaa acc aac ate gee gag aac tac aag ate aag 1104 
Met Phe Gly Phe Thr Glu Thr Asn lie Ala Glu Asn Tyr Lys lie Lys 
355 360 365 

aca agg gca agt tac ttc age gac age etc ccg cct gtc aaa ate aag 1152 
Thr Arg Ala Ser Tyr Phe Ser Asp Ser Leu Pro Pro Val Lys lie Lys 
370 375 380 

aac etc tta gac aac gag att tac act ata gaa gag ggc ttc aac ate 1200 
Asn Leu Leu Asp Asn Glu lie Tyr Thr lie Glu Glu Gly Phe Asn lie 
385 390 395 400 

agt gac aaa gac atg gag aag gaa tac aga ggt cag aac aag get ate 1248 
Ser Asp Lys Asp Met Glu Lys Glu Tyr Arg Gly Gin Asn Lys Ala lie 
405 410 415 

aac aaa cag gca tac gag gag ate age aaa gaa cac etc gca gtc tac 1296 
Asn Lys Gin Ala Tyr Glu Glu lie Ser Lys Glu His Leu Ala Val Tyr 
420 425 430 

aag ate cag atg tgt age get ate gaa ggc cga tgc age get ccg ggt 1344 
Lys lie Gin Met Cys Ser Ala He Glu Gly Arg Cys Ser Ala Pro Gly 
435 440 445 

ate tgc ate gac gtt gac aac gaa gac ctg ttc ttc ate get gac aaa 13 92 

He Cys He Asp Val Asp Asn Glu Asp Leu Phe Phe He Ala Asp Lys 
450 455 460 

aac age ttc agt gac gac ctg age aaa aac gaa cgt ate gaa tac aac 1440 
Asn Ser Phe Ser Asp Asp Leu Ser Lys Asn Glu Arg He Glu Tyr Asn 
465 470 475 480 

acc cag age aac tac ate gaa aac gac ttc ccg ate aac gaa ctg ate 1488 
Thr Gin Ser Asn Tyr He Glu Asn Asp Phe Pro He Asn Glu Leu He 
485 490 495 

ctg gac acc gac ctg ata agt aaa ate gaa ctg ccg age gaa aac acc 1536 
Leu Asp Thr Asp Leu He Ser Lys He Glu Leu Pro Ser Glu Asn Thr 
500 505 510 

gaa agt ctg acc gac ttc aac gtt gac gtt ccg gtt tac gaa aaa cag 1584 
Glu Ser Leu Thr Asp Phe Asn Val Asp Val Pro Val Tyr Glu Lys Gin 
515 520 525 

ccg get ate aag aaa ate ttc acc gac gaa aac acc ate ttc cag tac 1632 
Pro Ala He Lys Lys He Phe Thr Asp Glu Asn Thr He Phe Gin Tyr 
530 ~ 535 540 

ctg tac age cag acc ttc ccg ctg gac ate cgt gac ate agt ctg acc 1680 
Leu Tyr Ser Gin Thr Phe Pro Leu Asp He Arg Asp He Ser Leu Thr 
545 550 555 560 



age agt ttc gac gac get ctg ctg ttc age aac aaa gtt tac agt ttc 
Ser Ser Phe Asp Asp Ala Leu Leu Phe Ser Asn Lys Val Tyr Ser Phe 
565 570 575 



1728 
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ttc age atg gac tac ate aaa acc get aac aaa gtt gtt gaa gca ggg 1776 
Phe Ser Met Asp Tyr lie Lys Thr Ala Asn Lys Val Val Glu Ala Gly 
580 585 590 

ctg ttc get ggt tgg gtt aaa cag ate gtt aac gac ttc gtt ate gaa 1824 
Leu Phe Ala Gly Trp Val Lys Gin lie Val Asn Asp Phe Val lie Glu 
595 600 605 

get aac aaa age aac act atg gac aaa ate get gac ate agt ctg ate 1872 
Ala Asn Lys Ser Asn Thr Met Asp Lys lie Ala Asp lie Ser Leu lie 
610 615 ^ 620 

gtt ccg tac ate ggt ctg get ctg aac gtt ggt aac gaa acc get aaa 1920 
Val Pro Tyr lie Gly Leu Ala Leu Asn Val Gly Asn Glu Thr Ala Lys 
625 630 635 640 

ggt aac ttt gaa aac get ttc gag ate get ggt gca age ate ctg ctg 1968 
Gly Asn Phe Glu Asn Ala Phe Glu lie Ala Gly Ala Ser lie Leu Leu 
645 . .650 * 655 

gag ttc ate ccg gaa ctg ctg ate ccg gtt gtt ggt get ttc ctg ctg 201£ 
Glu Phe lie Pro Glu Leu Leu lie Pro Val Val Gly Ala Phe Leu Leu 
660 665 670 

gaa agt tac ate gac aac aaa aac aag ate ate aaa acc ate gac aac 2064 
Glu Ser Tyr lie Asp Asn Lys Asn Lys lie lie Lys Thr lie Asp Asn 
675 680 685 

get ctg acc aaa cgt. aac gaa aaa tgg agt gat atg tac ggt ctg ate 2112 
Ala Leu Thr Lys Arg Asn Glu Lys Trp Ser Asp Met Tyr Gly Leu lie 
690 695 700 

gtt get cag tgg ctg age acc gtc aac acc cag ttc tac acc ate aaa 2160 
Val Ala Gin Trp lieu. Ser Thr Val Asn Thr Gin Phe Tyr Thr lie Lys 
705 710 715 720 

gaa ggt atg tac aaa^rgct ctg aac tac cag get cag get ctg gaa gag 2208 
Glu Gly Met Tyr Lys-Ala Leu Asn Tyr Gin Ala Gin Ala Leu Glu Glu 
"725 730 735 

ate ate aaa tac cgt tac aac ate tac agt gag aag gaa aag agt aac 2256 
lie lie Lys Tyr Arg. Tyr Asn lie Tyr Ser Glu Lys Glu Lys Ser Asn 
740 745 750 

ate aac ate ga-s ttc aac gac ate aac age aaa ctg aac gaa ggt ate 2304 
lie Asn lie Asp Phe Asn Asp lie Asn Ser Lys Leu Asn Glu Gly lie 
755 760 765 

aac cag get ate gac aac ate aac aac ttc ate aac ggt tgc agt gtt 2352 
Asn Gin Ala lie Asp Asn lie Asn Asn Phe lie Asn Gly Cys Ser Val 
770 775 780 

age tac ctg atg aag aag atg ate ccg ctg get gtt gaa aaa ctg ctg 2400 
Ser Tyr Leu Met Lys Lys Met lie Pro Leu Ala Val Glu Lys Leu Leu 
785 790 795 800 

gac ttc gac aac acc ctg aaa aag aac ctg ctg aac tac ate gac gaa 2448 
Asp Phe Asp Asn Thr Leu Lys Lys Asn Leu Leu Asn Tyr lie Asp Glu 
805 810 815 

aac aag ctg tac ctg ate ggt agt get gaa tac gaa aaa agt aaa gtg 2496 
Asn Lys Leu Tyr Leu lie Gly Ser Ala Glu Tyr Glu Lys Ser Lys Val 
820 825 830 

aac aaa tac ctg aag acc ate atg ccg ttc gac ctg agt ate tac acc 2544 
Asn Lys Tyr Leu Lys Thr lie Met Pro Phe Asp Leu Ser lie Tyr Thr 
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835 840 845 

aac gac acc ate ctg ate gaa atg ttc aac aaa tac aac age taa tag 2592 

Asn Asp Thr He Leu He Glu Met Phe Asn Lys Tyr Asn Ser 
850 855 860 



<210> 171 

<211> 862 

<212> PRT 

<213> Clostridium botulinum 

<400> 171 

Met Pro Val Thr He Asn Asn Phe Asn Tyr Asn Asp Pro He Asp Asn 
1 5 10 15 



Asn Asn He lie Met Met Glu Pro Pro Phe Ala Arg Gly Thr Gly Arg 
20 25 30 



Tyr Tyr Lys Ala Phe Lys He Thr Asp Arg He Trp He He Pro Glu 
35 40 45 



Arg Tyr Thr Phe Gly Tyr Lys Pro Glu Asp Phe Asn Lys Ser Ser Gly 
50 55 60 



He Phe Asn Arg Asp Val Cys Glu Tyr Tyr Asp Pro Asp Tyr Leu Asn 
65 70 75 80 



Thr Asn Asp Lys Lys Asn He Phe Leu Gin Thr Met He Lys Leu Phe 
85 90 95 



Asn Arg He Lys Ser Lys Pro Leu Gly Glu Lys . Leu Leu Glu Met He 
100 105 110 



He Asn Gly He Pro Tyr Leu Gly Asp Arg Arg Val Pro Leu Glu Glu 
115 120 125 



Phe Asn Thr Asn He Ala Ser Val Thr Val Asn Lys Leu lie Ser Asn 
130 135 140 



Pro Gly Glu Val Glu Arg Lys Lys Gly He Phe Ala Asn Leu He He 
145 150 155 160 



Phe Gly Pro Gly Pro Val Leu Asn Glu Asn Glu Thr He Asp He Gly 
165 170 175 



He Gin Asn His Phe Ala Ser Arg Glu Gly Phe Gly Gly He Met Gin 
180 185 190 



Met Lys Phe Cys Pro Glu Tyr Val Ser Val Phe Asn Asn Val Gin Glu 
195 200 205 
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Asn Lys Gly Ala Ser lie Phe Asn Arg Arg Gly Tyr Phe Ser Asp Pro 
210 215 220 

Ala Leu lie Leu Met His Glu Leu lie His Val Leu His Gly Leu Tyr 
225 230 235 240 

Gly lie Lys Val Asp Asp Leu Pro lie Val Pro Asn Glu Lys Lys Phe 
245 250 255 

Phe Met Gin Ser Thr Asp Ala lie Gin Ala Glu Glu Leu Tyr Thr Phe 
260 265 270 

Gly Gly Gin Asp Pro Ser lie lie Thr Pro Ser Thr Asp Lys Ser He 
275 280 285 

Tyr Asp Lys Val Leu Gin Asn Phe Arg Gly He Val A*=p Arg l eu Agn 
290 295 300 

Lys Val Leu Val Cys He Ser Asp Pro Asn He Asn He Asn He Tyr 
305 310 315 320 



Lys Asn Lys Phe Lys Asp Lys Tyr Lys Phe Val Glu Asp Ser Glu Gly 
325 330 335 

Lys Tyr Ser He Asp Val Glu Ser Phe Asp Lys Leu Tyr Lys Ser Leu 
340 345 350 

Met Phe Gly Phe 1 Thr\_Glu Thr Asn He Ala Glu Asn Tyr Lys He Lys 
355 360 365 

Thr Arg Ala Ser Tyr Phe Ser Asp Ser Leu Pro Pro Val Lys He Lys 
370 375 380 



Asn Leu Leu Asp Asn Glu He Tyr Thr He Glu Glu Gly Phe Asn He 
385 390 395 400 



Ser Asp Lys Asp Met Glu Lys Glu Tyr Arg Gly Gin Asn Lys Ala He 
405 410 415 



Asn Lys Gin Ala Tyr Glu Glu He Ser Lys Glu His Leu Ala Val Tyr 
420 425 430 

Lys He Gin Met Cys Ser Ala He Glu Gly Arg Cys Ser Ala Pro Gly 

435 440 445 

He Cys He Asp Val Asp Asn Glu Asp Leu Phe Phe He Ala Asp Lys 
450 455 460 



Asn Ser Phe Ser Asp Asp Leu Ser Lys Asn Glu Arg He Glu Tyr Asn 
465 470 475 480 
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Thr Gin Ser Asn Tyr lie Glu Asn Asp Phe Pro lie Asn Glu Leu lie 
485 490 495 

Leu Asp Thr Asp Leu lie Ser Lys lie Glu Leu Pro Ser Glu Asn Thr 
500 505 510 

Glu Ser Leu Thr Asp Phe Asn Val Asp Val Pro Val Tyr Glu Lys Gin 
515 520 525 

Pro Ala lie Lys Lys lie Phe Thr Asp Glu Asn Thr lie Phe Gin Tyr 
530 535 540 

Leu Tyr Ser Gin Thr Phe Pro Leu Asp lie Arg Asp He Ser Leu Thr 
545 550 555 560 

Ser Ser Phe Asp Asp Ala Leu Leu Phe Ser Asn Lys Val Tyr Ser Phe 
565 570 575 

Phe Ser Met Asp Tyr He Lys Thr Ala Asn Lys Val Val Glu Ala Gly 
580 585 590 

Leu Phe Ala Gly Trp Val Lys Gin He Val Asn Asp Phe Val He Glu 
595 600 605 

Ala Asn Lys Ser Asn Thr Met Asp Lys lie Ala Asp He Ser Leu He 
610 615 620 

Val Pro Tyr He Gly Leu Ala Leu Asn Val Gly Asn Glu Thr Ala Lys 
625 * 630 635 640 

Gly Asn Phe Glu Asn Ala Phe Glu lie Ala' Gly Ala Ser He Leu Leu 
645 650 655 

Glu Phe He Pro Glu Leu Leu He Pro Val Val Gly Ala Phe Leu Leu 
660 665 670 

Glu Ser Tyr He Asp Asn Lys Asn Lys He He Lys Thr He Asp Asn 
675 680 685 

Ala Leu Thr Lys Arg Asn Glu Lys Trp Ser Asp Met Tyr Gly Leu He 
690 695 700 

Val Ala Gin Trp Leu Ser Thr Val Asn Thr Gin Phe Tyr Thr He Lys 
705 710 715. 720 

Glu Gly Met Tyr Lys Ala Leu Asn Tyr Gin Ala Gin Ala Leu Glu Glu 
725 730 735 



He He Lys Tyr Arg Tyr Asn He Tyr Ser Glu Lys Glu Lys Ser Asn 
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740 745 750 

He Asn He Asp Phe Asn Asp lie Asn Ser Lys Leu Asn Glu Gly He 
755 760 765 



Asn Gin Ala He Asp Asn He Asn Asn Phe He Asn Gly Cys Ser Val 
770 775 780 



Ser Tyr Leu Met Lys Lys Met lie Pro Leu Ala Val Glu Lys Leu Leu 
785 790 795 800 



Asp Phe Asp Asn Thr Leu Lys Lys Asn Leu Leu Asn Tyr He Asp Glu 
805 810 815 



Asn Lys Leu Tyr Leu He Gly Ser Ala Glu Tyr Glu Lys Ser Lys Val 
820 825 830 



Asn Lys Tyr Leu Lys Thr He Met Pro Phe Asp Leu Ser He Tyr Thr 
835 840 845 



Asn Asp Thr He Leu He Glu Met Phe Asn Lys Tyr Asn Ser 
850 855 860 



172 

2592 

DNA 

Clostriddum_botulinum 



<210> 
<211> 
<212> 
<213> 



<220> 


























<221> CDS 
























<222> 


(1) . 


. (2592) 




















<400> 


172 
























atg ccg 
Met Pro 

■1 


gtt 
Val 


acc 
Thr 


•ate 
He 
5 


aac 
Asn 


aac 
Asn 


ttc 
Phe 


aac tac aac gac ccg 
Asn Tyr Asn Asp Pro 
10 


ate 
He 


gac aac 
Asp Asn 
15 


48 




aac aac 
Asn Asn 


ate 
He 


att 
He 
20 


atg 
Met 


atg 
Met 


gaa 
Glu 


ccg 
Pro 


ccg ttc gca cgt ggt acc ggt cgt 
Pro Phe Ala Arg Gly Thr Gly Arg 
25 30 


96 




tac tgc 
Tyr Cys 


aag 
Lys 
35 


get 
Ala 


ttc 
Phe 


aag 
Lys 


ate 
He 


acc 
Thr 
40 


gac cgt ate 
Asp Arg He 


tgg ate 
Trp He 
45 


ate 
He 


ccg gaa 
Pro Glu 


144 




cgt tac 
Arg Tyr 
50 


acc 
Thr 


ttc 
Phe 


ggt 

Gly 


tac 
Tyr 


aaa 
Lys 
55 


cct 
Pro 


gag gac ttc 
Glu Asp Phe 


aac aag 
Asn Lys 
60 


agt 
Ser 


age ggg 
Ser Gly 


192 




att ttc 
He Phe 
65 


aat 
Asn 


cgt 
Arg 


gac 
Asp 


gtc 
Val 
70 


tgc 
Cys 


gag 
Glu 


tac tat gat 
Tyr Tyr Asp 
75 


cca gat 
Pro Asp 


tat 
Tyr 


ctg aat 
Leu Asn 
80 


240 


• 


acc aac 
Thr Asn 


gat 
Asp 


aag 
Lys 


aag 
Lys 


aac 
Asn 


ata 
He 


ttc 
Phe 


ttt cag act 
Phe Gin Thr 


atg ate 
Met He 


aaa 
Lys 


etc ttc 
Leu Phe 


288 





85 90 95 
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aac cgt ate aaa age aaa ccg etc ggt gaa aaa etc etc gaa atg att 336 
Asn Arg lie Lys Ser Lys Pro Leu Gly Glu Lys Leu Leu Glu Met lie 

100 105 110 

ate aac ggt ate ccg tac etc ggt gac cgt cgt gtc ccg ctt gaa gag 384 
lie Asn Gly lie Pro Tyr Leu Gly Asp Arg Arg Val Pro Leu Glu Glu 
115 120 ' ' 125 

ttc aac ace aac ate gca age gtc ace gtc aac aaa etc ate age aac 432 

Phe Asn Thr Asn lie Ala Ser Val Thr Val Asn Lys Leu He Ser Asn 
130 135 140 

cca ggt gaa gtc gaa cgt aaa aaa ggt ate ttc gca aac etc ate ate 480 

Pro Gly Glu Val Glu Arg Lys Lys Gly He Phe Ala Asn Leu He lie 
145 150 155 160 

ttc ggt ccg ggt ccg gtc etc aac gaa aac gaa ace ate gac ate ggt 528 

Phe Gly Pro Gly Pro Val Leu Asn Glu Asn Glu Thr He Asp He Gly 
165 170 175 

ate cag aac cac ttc gca age cgt gaa ggt ttc ggt ggt ate atg cag 57S 

He Gin Asn His Phe Ala Ser Arg Glu Gly Phe Gly Gly He Met Gin 

180 185 190 

atg aaa ttc tgc ccg gaa tac gtc agt gtc ttc aac aac gtc cag gaa 624 

Met Lys Phe Cys Pro Glu Tyr Val Ser Val Phe Asn Asn Val Gin Glu 
195 200 205 

aac aaa ggt gca age ate ttc aac cgt cgt ggt tac ttc age gac ccg 672 

Asn Lys Gly Ala Ser He Phe Asn Arg Arg Gly Tyr Phe^Ser Asp Pro 
210 215 220 

gca etc ate etc atg cat gaa etc ate cac gtc etc cac ggt etc tac 720 

Ala Leu He Leu Met His Glu Leu He His Val Leu His Gly Leu Tyr 
225 230 235 240 

ggt ate aaa gtt gac gac etc ccg ate gtc ccg aac gag aag aaa ttc 768 

Gly He Lys Val Asp Asp Leu Pro He Val Pro Asn Glu Lys Lys Phe 
245 250 255 



ttc atg cag age acc gac gca ate cag get gag gaa etc tac ace ttc 
Phe Met Gin Ser Thr Asp Ala He Gin Ala Glu Glu Leu Tyr Thr Phe 
260 265 270 



aaa tac age ate gac gta gaa agt ttc gac aag etc tac aaa age etc 
Lys Tyr Ser He Asp Val Glu Ser Phe Asp Lys Leu Tyr Lys Ser Leu 
340 345 350 



816 



ggt ggc caa gac cca agt ate ata acc ccg tec acc gac aaa age ate 864 
Gly Gly Gin Asp Pro Ser He He Thr Pro Ser Thr Asp Lys Ser He 
275 280 285 

tac gac aaa gtc etc cag aac ttc agg ggt ate gtg gac aga etc aac 912 
Tyr Asp Lys Val Leu Gin Asn Phe Arg Gly He Val Asp Arg Leu Asn 
290 295 300 

aaa gtc etc gtc tgc ate age gac ccg aac ate aat ate aac ata tac 960 
Lys Val Leu Val Cys He Ser Asp Pro Asn He Asn He Asn He Tyr 
305 310 315 320 

aag aac aag ttc aaa gac aag tac aaa ttc gt,c gag gac age gaa ggc 1008 
Lys Asn Lys Phe Lys Asp Lys Tyr Lys Phe Val Glu Asp Ser Glu Gly 
325 330 ^ 335 



1056 



atg ttc ggt ttc acc gaa acc aac ate gee gag aac tac aag ate aag 1104 
Met Phe Gly Phe Thr Glu Thr Asn He Ala Glu Asn Tyr Lys He Lys 
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355 360 365 

aca agg gca agt tac ttc age gac age etc ccg cct gtc aaa ate aag 1152 
Thr Arg Ala Ser Tyr Phe Ser Asp Ser Leu Pro Pro Val Lys He Lys 
370 375 380 

aac etc tta gac aac gag att tac act at a gaa gag ggc ttc aac ate 1200 
Asn Leu Leu Asp Asn Glu He Tyr Thr He Glu Glu Gly Phe Asn He 
385 390 395 400 

agt gac aaa gac atg gag aag gaa tac aga ggt cag aac aag get ate 1248 
Ser Asp Lys Asp Met Glu Lys Glu Tyr Arg Gly Gin Asn Lys Ala He 
405 410 ■ 415 

aac aaa cag gca tac gag gag ate age aaa gaa cac etc gca gtc tac 12 96 

Asn Lys Gin Ala Tyr Glu Glu He Ser Lys Glu His Leu Ala Val Tyr. 
420 425 430 

aag ate cag atg tgt age get ate gaa ggc cga tgc age get ccg ggt 1344 
Lys He Gin Met Cys Ser Ala He Glu Gly Arg Cys Ser Ala Pro Gly 
435 440 445 

ate tgc ate gac gtt gac aac gaa gac ctg ttc ttc ate get gac aaa 13 92 

He Cys He Asp Val Asp Asn Glu Asp Leu Phe Phe. He Ala Asp Lys 
450 455 460 

aac age ttc agt gac gac ctg age aaa aac gaa cgt ate gaa tac aac 1440 
Asn Ser Phe Ser Asp Asp Leu Ser Lys Asn Glu Arg He Glu Tyr Asn 
465 470 475 480 

ace cag age aac tac ate gaa aac gac ttc ccg ate aac gaa ctg ate 1488 
Thr Gin Ser Asn Tyr. He Glu Asn Asp Phe Pro He Asn Glu Leu He 
485 490 495 

ctg gac ace gac ctg^ata agt aaa ate gaa ctg ccg age gaa aac ace 1536 
Leu Asp Thr Asp Leu -He Ser Lys He Glu Leu Pro Ser Glu Asn Thr 
500 505 510 

gaa agt ctg ace gac ttc aac gtt gac gtt ccg gtt tac gaa aaa cag 1584 
Glu Ser Leu Thr Asp Phe Asn Val Asp Val Pro Val Tyr Glu Lys Gin 
515 520 525 

ccg get ate aag aaa ate ttc ace gac gaa aac ace ate ttc cag tac 1632 
Pro Ala He Lys Lys He Phe Thr Asp Glu Asn Thr He Phe Gin Tyr 
530 535 ' 540 

ctg tac age cag ace ttc ccg ctg gac ate cgt gac ate agt ctg ace 1680 
Leu Tyr Ser Gin Thr Phe Pro Leu Asp He Arg Asp He Ser Leu Thr 
545 550 " 555 560 

age agt ttc gac gac get ctg ctg ttc age aac aaa gtt tac agt ttc 1728 
Ser Ser Phe Asp Asp Ala Leu Leu Phe Ser Asn Lys Val Tyr Ser Phe 
565 570 575 

ttc age atg gac tac ate aaa acc get aac aaa gtt gtt gaa gca ggg 1776 
Phe Ser Met Asp Tyr He Lys Thr Ala Asn Lys Val Val Glu Ala Gly 
580 585 590 

ctg ttc get ggt tgg gtt aaa cag ate gtt aac gac ttc gtt ate gaa 1824 
Leu Phe Ala Gly Trp Val Lys Gin He Val Asn Asp Phe Val He Glu 
595 600 605 

get aac aaa age aac act atg gac aaa ate get gac ate agt ctg ate 1872 
Ala Asn Lys Ser Asn Thr Met Asp Lys He Ala Asp He Ser Leu He 
610 615 & 620 
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gtt ccg tac ate ggt ctg get ctg aac gtt ggt aac gaa ace get aaa 1920 
Val Pro Tyr lie Gly Leu Ala Leu Asn Val Gly Asn Glu Thr Ala Lys 
625 630 635 640 

ggt aac ttt gaa aac get ttc gag ate get ggt gca age ate ctg ctg 1968 
Gly Asn Phe Glu Asn Ala Phe Glu He Ala Gly Ala Ser He Leu Leu 
645 650 655 

gag ttc ate ccg gaa ctg ctg ate ccg gtt gtt ggt get ttc ctg ctg 2016 
Glu Phe He Pro Glu Leu Leu He Pro Val Val Gly Ala Phe Leu Leu 
660 665 670 

gaa agt tac ate gac aac aaa aac aag ate ate aaa ace ate gac aac 2064 
Glu Ser Tyr He Asp Asn Lys Asn Lys He He Lys Thr He Asp Asn 
675 680 685 

get ctg ace aaa cgt aac gaa aaa tgg agt gat atg tac ggt ctg ate 2112 
Ala Leu Thr Lys Arg Asn Glu Lys Trp Ser Asp Met Tyr Gly Leu He 
690 695 700 

gtt get cag tgg ctg age ace gtc aac acc cag ttc tac acc ate aaa 2160 
Val Ala Gin Trp Leu Ser Thr Val Asn Thr Gin Phe Tyr Thr He Lys 
705 710 715 720 

gaa ggt atg tac aaa get ctg aac tac cag get cag get ctg gaa gag 22 08 

Glu Gly Met Tyr Lys Ala Leu Asn Tyr Gin Ala Gin Ala Leu Glu Glu 
725 730 735 

ate ate aaa tac cgt tac aac ate tac agt gag aag gaa aag agt aac 2256 
He He Lys Tyr Arg Tyr Asn He Tyr Ser Glu Lys Glu Lys Ser Asn 
740 745 750 

ate aac ate gac ttc aac gac ate aac age aaa ctg aac gaa ggt ate 23 04 

He Asn He Asp Phe Asn Asp He Asn Ser Lys Leu Asn Glu Gly He 
755 760 765 

aac cag get ate gac aac ate aac aac ttc ate aac ggt tgc agt gtt 2352 
Asn Gin Ala . He Asp Asn He Asn Asn Phe He Asn Gly Cys Ser Val 
770 775 780 

age tac ctg atg aag aag atg ate ccg ctg get gtt gaa aaa ctg ctg 2400 
Ser Tyr Leii Met Lys Lys Met He Pro Leu Ala Val Glu Lys Leu Leu 
785 790 795 800 

gac ttc gac aac acc ctg aaa aag aac ctg ctg aac tac ate gac gaa 2448 
Asp Phe Asp Asn Thr Leu Lys Lys Asn Leu Leu Asn Tyr He Asp Glu 
805 810 815 



aac aag ctg tac ctg ate ggt agt get gaa tac gaa aaa agt aaa gtg 
Asn Lys 'Leu Tyr Leu He Gly Ser Ala Glu Tyr Glu Lys Ser Lys Val 
820 825 ~ 830 



2496 



aac aaa tac ctg aag acc ate atg ccg ttc gac ctg agt ate tac acc 2544 
Asn Lys Tyr Leu Lys Thr He Met Pro Phe Asp Leu Ser He Tyr Thr 
835 840 845 

aac gac acc ate ctg ate gaa atg ttc aac aaa tac aac age taa tag 2592 
Asn Asp Thr He Leu lie Glu Met Phe Asn Lys Tyr Asn Ser 
850 855 860 

<210> 173 

<211> 862 

<212> PRT 

<213> Clostridium botulinum 
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<400> 173 

Met Pro Val Thr lie Asn Asn Phe Asn Tyr Asn Asp Pro lie Asp Asn 
1 5 10 15 

Asn Asn lie lie Met Met Glu Pro Pro Phe Ala Arg Gly Thr Gly Arg 
20 25 ~ 30 

Tyr Cys Lys Ala Phe Lys lie Thr Asp Arg lie Trp He He Pro Glu 
35 40 45 

Arg Tyr Thr Phe Gly Tyr Lys Pro Glu Asp Phe Asn Lys Ser Ser Gly 
50 55 60 

He Phe Asn Arg Asp Val Cys Glu Tyr Tyr Asp Pro Asp Tyr Leu Asn 
65 70 75 = 80 

Thr Asn Asp Lys Lys Asn He Phe Phe Gin Thr Met lie Lys Leu Phe 
85 90 95 

Asn Arg He Lys Ser Lys Pro Leu Gly Glu Lys Leu Leu Glu Met He 
100 105 no 

He Asn Gly lie Pro Tyr Leu Gly Asp Arg Arg Val Pro Leu Glu Glu 
115 120 125 

Phe Asn Thr Asn He Ala Ser Val Thr Val Asn Lys Leu He Ser Asn 
130 135 140 



Pro Gly Glu Val Glu Arg Lys Lys Gly He Phe Ala Asn Leu He He 
145 150 155 160 

Phe Gly Pro Gly Pro Val Leu Asn Glu Asn Glu Thr He Asp He Gly 
165 170 175 

He Gin Asn His Phe Ala Ser Arg Glu Gly Phe Gly Gly lie Met Gin 
180 185 190 

Met Lys Phe Cys Pro Glu Tyr Val Ser Val Phe Asn Asn Val Gin Glu 
195 200 205 

Asn Lys Gly Ala Ser He Phe Asn Arg Arg Gly Tyr Phe Ser Asp Pro 
210 215 220 

Ala Leu He Leu Met His Glu Leu He His Val Leu His Gly Leu Tyr 
22 5 230 235 ~ 240 

Gly He Lys Val Asp Asp Leu Pro He Val Pro Asn Glu Lys Lys Phe 
245 250 255 
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Phe Met Gin Ser Thr Asp Ala He Gin Ala Glu Glu Leu Tyr Thr Phe 
260 265 270 

Gly Gly Gin Asp Pro Ser He He Thr Pro Ser Thr Asp Lys Ser He 
275 280 285 

Tyr Asp Lys Val Leu Gin Asn Phe Arg Gly He Val Asp Arg Leu Asn 
290 295 300 

Lys Val Leu Val Cys He Ser Asp Pro Asn He Asn He Asn He Tyr 
305 310 315 320 



Lys Asn Lys Phe Lys Asp Lys Tyr Lys Phe Val Glu Asp Ser Glu Gly 
325 330 335 



Lys Tyr Ser He Asp Val Glu Ser Phe Asp Lys Leu Tyr Lys Ser Leu 
340 345 350 



Met Phe Gly Phe Thr Glu Thr Asn He Ala Glu Asn Tyr Lys He Lys 
355 360 365 



Thr Arg Ala Ser Tyr Phe Ser Asp Ser Leu Pro Pro Val Lys He Lys 
370 375 380 



Asn Leu Leu Asp Asn Glu He Tyr Thr He Glu Glu Gly Phe Asn He 
385 390 395 400 

Ser Asp Lys Asp Met Glu Lys Glu Tyr Arg Gly Gin Asn Lys Ala He 
405 410 " 415 

Asn Lys. Gin Ala Tyr Glu Glu He Ser Lys Glu His Leu Ala Val Tyr 
420 425 430 

Lys He Gin Met Cys Ser Ala He Glu Gly Arg Cys Ser Ala Pro Gly 
435 440 445 

He Cys He Asp Val Asp Asn Glu Asp Leu Phe Phe He Ala Asp Lys 
450 455 460 

Asn Ser Phe Ser Asp Asp Leu Ser Lys Asn Glu Arg He Glu Tyr Asn 
465 470 ~ 475 ^ 480 



Thr Gin Ser Asn Tyr He Glu Asn Asp Phe Pro He Asn Glu Leu He 
485 490 495 

Leu Asp Thr Asp Leu He Ser Lys He Glu Leu Pro Ser Glu Asn Thr 
500 505 510 



Glu Ser Leu Thr Asp Phe Asn Val Asp Val Pro Val Tyr Glu Lys Gin 
515 520 525 
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Pro Ala He Lys Lys He Phe Thr Asp Glu Asn Thr He Phe Gin Tyr 
530 535 540 

Leu Tyr Ser Gin Thr Phe Pro Leu Asp He Arg Asp He Ser Leu Thr 
545 550 555 560 

Ser Ser Phe Asp Asp Ala Leu Leu Phe Ser Asn Lys Val Tyr Ser Phe 
565 570 575 

Phe Ser Met Asp Tyr He Lys Thr Ala Asn Lys Val Val Glu Ala Gly 
580 585 590 

Leu Phe Ala Gly Trp Val Lys Gin He Val Asn Asp Phe Val He Glu 
595 600 605 

Ala Asn Lys Ser Asn Thr Met Asp Lys He Ala Asp He Ser Leu He 
610 615 620 

Val Pro Tyr He Gly Leu Ala Leu Asn Val Gly Asn Glu Thr Ala Lys 
625 630 635 640 

Gly Asn Phe Glu Asn Ala Phe Glu He Ala Gly Ala Ser He Leu Leu 
645 650 655 

Glu Phe He Pro Glu Leu Leu He Pro Val Val Gly Ala Phe Leu Leu 
660 665 670 

Glu Ser Tyr He -Asp -Asn Lys Asn Lys He He Lys Thr He Asp Asn 
675 680 685 

Ala Leu Thr Lys Arg Asn Glu Lys Trp Ser Asp Met Tyr Gly Leu He 
690 695 700 

Val Ala Gin Trp Leu Ser Thr Val Asn Thr Gin Phe Tyr Thr He Lys 
705 710 715 " 720 

Glu Gly Met Tyr Lys Ala Leu Asn Tyr Gin Ala Gin Ala Leu Glu Glu 
725 730 735 

He He Lys Tyr Arg Tyr Asn He Tyr Ser Glu Lys Glu Lys Ser Asn 
740 745 750 

He Asn He Asp Phe Asn Asp He Asn Ser Lys Leu Asn Glu Gly He 
755 760 765 

Asn Gin Ala He Asp Asn He Asn Asn Phe He Asn Gly Cys Ser Val 
770 775 780 



Ser Tyr Leu Met Lys Lys Met He Pro Leu Ala Val Glu Lys Leu Leu 
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785 790 795 800 



Asp Phe Asp Asn Thr Leu Lys Lys Asn Leu Leu Asn Tyr lie Asp Glu 
805 810 815 



Asn Lys Leu Tyr Leu lie Gly Ser Ala Glu Tyr Glu Lys Ser Lys Val 
820 825 830 



Asn Lys Tyr Leu Lys Thr lie Met Pro Phe Asp Leu Ser lie Tyr Thr 
835 840 845 



Asn Asp Thr lie Leu lie Glu Met Phe Asn Lys Tyr Asn Ser 
850 855 860 



<210> 174 

<211> 2586 

<212> DNA 

<213> Clostridium botulinum 
<220> 

<221> CDS 

<222> (1) . . (2586) 

<400> 174 

atg ccg gtt acc ate aac aac ttc aac tac aac gac ccg ate gac aac 48 

Met Pro Val Thr lie Asn Asn Phe Asn Tyr Asn Asp Pro He Asp Asn 

1.5 10 15 

aac aac ate att atg atg gaa ccg ccg ttc gca cgt ggt acc gga cgt 96 
Asn Asn He He Met Met Glu Pro Pro Phe Ala Arg Gly Thr Gly Arg 
20 25 30 

tac tac aag get ttt aag ate acc gac cgt ate tgg ate ate ccg gaa 144 
Tyr Tyr Lys Ala Phe Lys He Thr Asp Arg He Trp He He Pro Glu 
35 40 45 

cgt tac acc ttc ggt tac aaa cct gag gac ttc aac aag agt age ggg 192 
Arg Tyr Thr Phe Gly Tyr Lys Pro Glu Asp Phe Asn Lys Ser Ser Gly 
50 55 60 

att ttc aat cgt gac gtc tgc gag tac tat gat cca gat tat ctg aat 240 
He Phe Asn Arg Asp Val Cys Glu Tyr Tyr Asp Pro Asp Tyr Leu Asn 
65 70 75 80 

acc aac gat aag aag aac ata ttc ctt cag act atg att aaa etc ttc 288 
Thr Asn Asp Lys Lys Asn He Phe Leu Gin Thr Met He Lys Leu Phe 
^85 90 95 

aac cgt ate aaa age aaa ccg etc ggt gaa aaa etc etc gaa atg att 336 
Asn Arg He Lys Ser Lys Pro Leu Gly Glu Lys Leu Leu Glu Met He 
100 105 110 

ate aac ggt ate ccg tac etc ggt gac cgt cgt gtc ccg ctt gaa gag 384 
He Asn Gly He Pro Tyr Leu Gly Asp Arg Arg Val Pro Leu Glu Glu 
115 120 125 

ttc aac acc aac ate gca age gtc acc gtc aac aaa etc ate age aac 432 
Phe Asn Thr Asn He Ala Ser Val Thr Val Asn Lys Leu He Ser Asn 
130 135 140 



WO 2004/024909 PCT/GB2003/003824 

- 484 - 



cca ggt gaa gtc gaa cgt aaa aaa ggt ate ttc gca aac etc ate ate 
Pro Gly Glu Val Glu Arg Lys Lys Gly lie Phe Ala Asn Leu He He 
I 45 150 155 160 



240 



aaa tac age ate gac gta gaa agt ttc gac aag etc tac aaa age etc 
Lys Tyr Ser He Asp Val Glu Ser Phe Asp Lys Leu Tyr Lys Ser Leu 
340 345 * 350 



480 



ttc ggt ccg ggt ccg gtc etc aac gaa aac gaa ace ate gac ate ggt 528 
Phe Gly Pro Gly Pro Val Leu Asn Glu Asn Glu Thr He Asp He Gly 
165 170 175 

ate cag aac cac ttc gca age cgt gaa ggt ttc ggt ggt ate atg cag 576 
He Gin Asn His Phe Ala Ser Arg Glu Gly Phe Gly Gly He Met Gin 
180 185 " 190 

atg aaa ttc tgc ccg gaa tac gtc agt gtc ttc aac aac gtc cag gaa 624 
Met Lys Phe Cys Pro Glu Tyr Val Ser Val Phe Asn Asn Val Gin Glu 
195 200 205 

aac aaa ggt gca age ate ttc aac cgt cgt ggt tac ttc age gac ccg 672 
Asn Lys Gly Ala Ser He Phe Asn Arg Arg Gly Tyr Phe Ser Asp Pro 
210 215 220 

gca etc ate etc atg cat gaa etc ate cac gtc etc cac ggt etc tac 
Ala Leu lie Leu Met His Glu Leu He His Val Leu His Gly Leu Tyr 
225 230 235 



720 



ggt ate aaa gtt gac gac etc ccg ate gtc ccg aac gag aag aaa ttc 768 
Gly He Lys Val Asp Asp Leu Pro He Val Pro Asn Glu Lys Lys Phe 
245 250 255 

ttc atg cag age ace gac gca ate cag get gag gaa etc tac ace ttc 816 
Phe Met Gin Ser Thr Asp Ala He Gin Ala Glu Glu Leu Tyr Thr Phe 
260 265 270 

99^ ggc caa gac cca agt ate at a acc ccg tec ace gac aaa age ate 864 
Gly Gly Gin Asp Pro Ser He He Thr Pro Ser Thr Asp Lys Ser He 
275 280 285 

tac gac aaa gtc etc cag aac ttc agg ggt ate gtg gac aga etc aac 912 
Tyr Asp Lys Val Leu r Gln Asn Phe Arg Gly He Val Asp Arg Leu Asn 
290 295 300 

aaa gtc etc gtc tgc ate age gac ccg aac ate aat ate aac ata tac 960 
Lys Val Leu Val Cys. lie Ser Asp Pro Asn He Asn He Asn lie Tyr 
3 °5 310 315 320 

aag aac aag ttc aaa gac aag tac aaa ttc gtc gag gac age gaa ggc 1008 
Lys Asn Lys Phe Lys Asp Lys Tyr Lys Phe Val Glu Asp Ser Glu Gly 
325 330 335 



1056 



atg ttc ggt ttc acc gaa acc aac ate gee gag aac tac aag ate aag 1104 
Met Phe Gly Phe Thr Glu Thr Asn He Ala Glu Asn Tyr Lys He Lys 
355 360 365 

aca agg gca agt tac ttc age gac age etc ccg cct gtc aaa ate aag 1152 
Thr Arg Ala Ser Tyr Phe Ser Asp Ser Leu Pro Pro Val Lys He Lys 
370 375 380 

aac etc tta gac aac gag att tac act ata gaa gag ggc ttc aac ate 1200 
Asn Leu Leu Asp Asn Glu He Tyr Thr He Glu Glu Gly Phe Asn He 
385 390 395 * 400 

agt gac aaa gac atg gag aag gaa tac aga ggt cag aac aag get ate 1248 
Ser Asp Lys Asp Met Glu Lys Glu Tyr Arg Gly Gin Asn Lys Ala lie 
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405 



410 



415 



aac aaa cag gca tac gag gag ate age aaa gaa cac etc gca gtc tac 
Asn Lys Gin Ala Tyr Glu Glu lie Ser Lys Glu His Leu Ala Val Tyr 
420 425 430 



1296 



aag ate cag atg tgt age get ate gaa ggc cga get ccc ggg ate tgc 
Lys lie Gin Met Cys Ser Ala He Glu Gly Arg Ala Pro Gly He Cys 
435 440 445 



1344 



ate gac gtt gac aac gaa gac ctg ttc ttc ate get gac aaa aac age 
He Asp Val Asp Asn Glu Asp Leu Phe Phe He Ala Asp Lys Asn Ser 
450 455 460 



1392 



ttc agt gac gac ctg age aaa aac gaa cgt ate gaa tac aac ace cag 
Phe Ser Asp Asp Leu Ser Lys Asn Glu Arg He Glu Tyr Asn Thr Gin 
465 470 475 480 



1440 



age aac tac ate gaa aac gac ttc ccg ate aac gaa ctg ate ctg gac 
Ser Asn Tyr He Glu Asn Asp Phe Pro He Asn Glu Leu He Leu Asp 
485 490 495 



1488 



ace gac ctg ata agt aaa ate gaa ctg ccg age gaa aac ace gaa agt 
Thr Asp Leu He Ser Lys He Glu Leu Pro Ser Glu Asn Thr Glu Ser 
500 505 510 



1536 



ctg ace gac ttc aac gtt gac gtt ccg gtt tac gaa aaa cag ccg get 
Leu Thr Asp Phe Asn Val Asp Val Pro Val Tyr Glu Lys Gin Pro Ala 
515 520 525 



1584 



ate aag aaa ate ttc ace gac gaa aac ace ate ttc cag tac ctg tac 
He Lys Lys He Phe Thr Asp Glu Asn Thr He Phe Gin Tyr Leu Tyr 
530 535 540 



1632 



age cag ace ttc ccg ctg gac ate cgt gac ate agt ctg ace age agt 
Ser Gin Thr Phe Pro Leu Asp lie Arg Asp He Ser Leu Thr Ser Ser 
545 550 555 560 



1680 



ttc gac gac get ctg ctg ttc age aac aaa gtt tac agt ttc ttc age 
Phe Asp Asp Ala Leu Leu Phe Ser Asn Lys Val Tyr Ser Phe Phe Ser 
565 570 575 



1728 



atg gac tac ate aaa acc get aac aaa gtt gtt gaa gca ggg ctg ttc 
Met Asp Tyr He Lys Thr Ala Asn Lys Val Val Glu Ala Gly Leu Phe 
580 585 590 



1776 



get ggt tgg gtt aaa cag ate gtt aac gac ttc gtt ate gaa get aac 
Ala Gly Trp Val Lys Gin He Val Asn Asp Phe Val He Glu Ala Asn 
595 600 605 



1824 



aaa age aac act atg gac aaa ate get gac ate agt ctg ate gtt ccg 
Lys Ser Asn Thr Met Asp Lys He Ala Asp He Ser Leu He Val Pro 
610 615 620 



1872 



tac ate ggt ctg get ctg aac gtt ggt aac gaa acc get aaa ggt aac 
Tyr He Gly Leu Ala Leu Asn Val Gly Asn Glu Thr Ala Lys Gly Asn 
625 630 635 640 

ttt gaa aac get ttc gag ate get ggt gca age ate ctg ctg gag ttc 
Phe Glu Asn Ala Phe Glu He Ala Gly Ala Ser He Leu Leu Glu Phe 
645 650 655 



1920 



1968 



ate ccg gaa ctg ctg ate ccg gtt gtt ggt get ttc ctg ctg gaa agt 
He Pro Glu Leu Leu He Pro Val Val Gly Ala Phe Leu Leu Glu Ser 
660 665 670 



2016 
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tac ate gac aac aaa aac aag ate ate aaa ace ate gac aac get ctg 2064 

Tyr lie Asp Asn Lys Asn Lys He He Lys Thr He Asp .Asn Ala Leu 
675 680 685 

ace aaa cgt aac gaa aaa tgg agt gat atg tac ggt ctg ate gtt get 2112 

Thr Lys Arg Asn Glu Lys Trp Ser Asp Met Tyr Gly Leu He Val Ala 
690 695 700 



cag tgg ctg age ace gtc aac ace cag ttc tac ace ate aaa gaa ggt 
Gin Trp Leu Ser Thr Val Asn Thr Gin Phe Tyr Thr He Lys Glu Gly 
705 710 715 720 

atg tac aaa get ctg aac tac cag get cag get ctg gaa gag ate ate 
Met Tyr Lys Ala Leu Asn Tyr Gin Ala Gin Ala Leu Glu Glu He He 
725 730 735 

aaa tac cgt tac aac ate tac agt gag aag gaa aag agt aac ate aac 
Lys Tyr Arg Tyr Asn He Tyr Ser Glu Lys Glu Lys Ser Asn He Asn 
740 745 750 

ate gac ttc aac gac ate aac age aaa ctg aac gaa ggt ate aac caa 
He Asp Phe Asn Asp He Asn Ser Lys Leu Asn Glu Gly He Asn Gin 
755 760 765 

get ate gac aac ate aac aac ttc ate aac ggt tgc agt gtt age tac 
Ala He Asp Asn He Asn Asn Phe He Asn Gly Cys Ser Val Ser Tyr 
770 775 780 



2160 



2208 



2256 



2304 



2352 



ctg atg aag aag atg ate ccg ctg get gtt gaa aaa ctg ctg gac ttc 2400 
Leu Met Lys Lys Met. He Pro Leu Ala Val Glu Lys Leu Leu Asp Phe 
785 790 795 800 

gac aac ace ctg aaa aag aac ctg ctg aac tac ate gac gaa aac aag 2448 
Asp Asn Thr Leu Lys Lys Asn Leu Leu Asn Tyr He Asp Glu Asn Lys 
805 810 815 

ctg tac ctg ate ggtiagt get gaa tac gaa aaa agt aaa gtg aac aaa 2496 
Leu Tyr Leu He Gly^rSer Ala Glu Tyr Glu Lys Ser Lys Val Asn Lys 
820 825 830 

tac ctg aag acc ate atg ccg ttc gac ctg agt ate tac ace aac gac 
Tyr Leu Lys Thr He. Met Pro Phe Asp Leu Ser He Tyr Thr Asn Asp 
835 840 845 

acc ate ctg ate gaa atg ttc aac aaa tac aac age taa tag 
Thr He Leu lie Glu Met Phe Asn Lys Tyr Asn Ser 
850 855 ~ 860 



2544 



2586 



<210> 175 

<211> 860 

<212> PRT 

<213> Clostridium botulinum 

<400> 175 

Met Pro Val Thr He Asn Asn Phe Asn Tyr Asn Asp Pro He Asp Asn 
1 5 10 15 



Asn Asn He He Met Met Glu Pro Pro Phe Ala Arg Gly Thr Gly Arg 
20 25 ^ 30 



Tyr Tyr Lys Ala Phe Lys He Thr Asp Arg He Trp He He Pro Glu 
35 40 45 
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Arg Tyr Thr Phe Gly Tyr Lys Pro Glu Asp Phe Asn Lys Ser Ser Gly 
50 55 60 

lie Phe Asn Arg Asp Val Cys Glu Tyr Tyr Asp Pro Asp Tyr Leu Asn 
65 70 75 * 80 

Thr Asn Asp Lys Lys Asn lie Phe Leu Gin Thr Met lie Lys Leu Phe 
85 90 95 

Asn Arg lie Lys Ser Lys Pro Leu Gly Glu Lys Leu Leu Glu Met lie 
100 105 110 

He Asn Gly He Pro Tyr Leu Gly Asp Arg Arg Val Pro Leu Glu Glu 
115 120 125 

Phe Asn Thr Asn He Ala Ser Val Thr Val Asn Lys Leu lie Ser Asn 
130 135 140 

Pro Gly Glu Val Glu Arg Lys Lys Gly He Phe Ala Asn Leu He He 
145 150 . 155 160 

Phe Gly Pro Gly Pro Val Leu Asn Glu Asn Glu Thr He Asp He Gly 
165 170 175 

He Gin Asn His Phe Ala Ser Arg Glu Gly Phe Gly Gly He Met Gin 
180 185 190 

Met Lys Phe Cys Pro Glu Tyr Val Ser Val Phe Asn Asn Val Gin Glu 
195 200 205 

Asn Lys Gly Ala Ser He Phe Asn Arg Arg Gly Tyr Phe Ser Asp Pro 
210 215 220 

Ala Leu He Leu Met His Glu Leu He His Val Leu His Gly Leu Tyr 
225 230 235 240 

Gly He Lys Val Asp Asp Leu Pro lie Val Pro Asn Glu Lys Lys Phe 
245 250 255 

Phe Met Gin Ser Thr Asp Ala He Gin Ala Glu Glu Leu Tyr Thr Phe 
260 265 270 

Gly Gly Gin Asp Pro Ser He He Thr Pro Ser Thr Asp Lys Ser He 
275 280 ■ 285 

Tyr Asp Lys Val Leu Gin Asn Phe Arg Gly He Val Asp Arg Leu Asn 
290 295 300 



Lys Val Leu Val Cys He Ser Asp Pro Asn He Asn He Asn He Tyr 
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305 310 315 320 

Lys Asn Lys Phe Lys Asp Lys Tyr Lys Phe Val Glu Asp Ser Glu Gly 
325 330 335 

Lys Tyr Ser lie Asp Val Glu Ser Phe Asp Lys Leu Tyr Lys Ser Leu 
340 345 ~ 350 

Met Phe Gly Phe Thr Glu Thr Asn lie Ala Glu Asn Tyr Lys lie Lys 
355 360 365 

Thr Arg Ala Ser Tyr Phe Ser Asp Ser Leu Pro Pro Val Lys He Lys 
370 375 380 

Asn Leu Leu Asp Asn Glu He Tyr Thr He Glu Glu Gly Phe Asn lie 
385 390 395 400 

Ser Asp Lys Asp Met Glu Lys Glu Tyr Arg Gly Gin Asn Lys Ala He 
405 410 * 415 

Asn Lys Gin Ala Tyr Glu Glu He Ser Lys Glu His Leu Ala Val Tyr 
420 . 425 430 

Lys He Gin Met Cys Ser Ala He Glu Gly Arg Ala Pro Gly He Cys 
435 440 445 

I 

He Asp Val Asp Asn Glu Asp Leu Phe Phe He Ala Asp Lys Asn Ser 
450 455 460 

Phe Ser Asp Asp Leu Ser Lys Asn Glu Arg He Glu Tyr Asn Thr Gin 
465 470 475 * 480 

Ser Asn Tyr He Glu Asn Asp Phe Pro He Asn Glu Leu He Leu Asp 
485 490 495 

Thr Asp Leu He Ser Lys He Glu Leu Pro Ser Glu Asn Thr Glu Ser 
500 505 510 

Leu Thr Asp Phe Asn Val Asp Val Pro Val Tyr Glu Lys Gin Pro Ala 
515 520 525 



He Lys Lys He Phe Thr Asp Glu Asn Thr He Phe Gin Tyr Leu Tyr 

530 535 540 

Ser Gin Thr Phe Pro Leu Asp He Arg Asp He Ser Leu Thr Ser Ser 

545 550 555 560 



Phe Asp Asp Ala Leu Leu Phe Ser Asn Lys Val Tyr Ser Phe Phe Ser 
565 570 "* 575 
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Met Asp Tyr He Lys Thr Ala Asn Lys Val Val Glu Ala Gly Leu Phe 
580 585 1590 

Ala Gly Trp Val Lys Gin He Val Asn Asp Phe Val lie Glu Ala Asn 
595 600 60b 

Lys Ser Asn Thr Met Asp Lys He Ala Asp He Ser Leu lie Val Pro 
610 615 620 

Tyr He Gly Leu Ala Leu Asn Val Gly Asn Glu Thr Ala Lys Gly Asn 
625 630' 635 - } , • 

Phe Glu Asn Ala Phe Glu He Ala Gly Ala Ser He* Leu Leu Glu Phe 



645 



650 



He Pro Glu Leu Leu He Pro Val Val Gly Ala Phe Leu Leu Glu Ser 
660 665 

Tyr He Asp Asn Lys Asn Lys He He Lys Thr He Asp Asn Ala Leu 
675 680 685 

Thr Lys Arg Asn Glu Lys Trp Ser Asp Met Tyr Gly Leu lie Val Ala 
690 695 700 

Gin Trp Leu Ser Thr Val Asn Thr Gin Phe Tyr Thr He Lys Glu Gly 
705 - 710 

Met Tyr Lys Ala Leu Asn Tyr Gin Ala Gin Ala Leu Glu Glu He He 
725 730 

Lys Tyr Arg Tyr Asn He Tyr Ser Glu Lys Glu Lys Ser Asn He Asn 

lie Asp Phe Asn Asp He Asn Ser Lys Leu Asn Glu Gly He Asn Gin 
755 760 7 65 

Phe He Asn Gly Cys Ser -Val Ser Tyr 



Ala He Asp Asn He Asn Asn 
770 



775 780 



Leu Met Lys Lys Met He Pro Leu Ala Val Glu Lys Leu Leu Asp Phe 
785 7 90 7 95 

Asp Asn Thr Leu Lys Lys Asn Leu Leu Asn Tyr He Asp Glu Asn Lys 
805 810 

Leu Tyr Leu He Gly Ser Ala Glu Tyr Glu Lys Ser Lys Val Asn Lys 



820 



825 



Tyr Leu Lys Thr He Met Pro Phe Asp Leu Ser 
835 , 840 



lie Tyr Thr Asn Asp 
845 
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Thr He Leu He Glu Met Phe Asn Lys Tyr Asn Ser 
850 855 " * 860 



